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Central States Electr rie: 12 1248 
utilizes topography 


in Coal Handling 


This unusual layout again demonstrates the ability of Link-Belt to 


engineer and apply equipment to specific conditions for high effi- 
ciency and low handling cost. 


The hilly nature of the topography was utilized in laying out the 
coal handling system for Central States Electric Company, Iowa 
Falls, Iowa. Coal is received at a higher level than the boilers, and 
goes into a storage hopper holding 800 tons. 


A Link-Belt drag chain conveyor takes the coal from the hopper 
bottom to a crusher, then to a day bin holding 80 tons. From this bin 
the coal is delivered by screw conveyor through automatic weighing 
devices to the stoker-spreader conveyor. The stoker has speed regu- 
lation in response to load ait operating through Link-Belt 

Showing Link-Belt “H” Class drag chain con- 


P.LV. Gear. 
veyors which take coal from bottom of track 
storage hopper to crusher. The engineering department of Central States Electric Company 


cooperated with Link-Belt engineers in the development of this 
layout. 


Let us consult with you on your coal and ashes handling layout 
and equipment problems. 


LiINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, 


Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 10,791 
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Showing drive arrangement of drag chain 
conveyor and crusher. 
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Radiant Boiler for an Eastern Central Station. 


Capacity—900,000 Lb. per Hr. at 1500 psi, 975 F. 
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Statistics 


about B&W RADIANT BOILERS 


Last year’s ‘Best Seller’’ among central-station steam-generating units was the B&W 
Radiant Boiler. Among them was the largest capacity B&W boiler ever designed for 
central-station service—1,100,000 Ib. of steam per hour. Four of the units will deliver 
steam at pressures over 2000 psi with 1050F at the superheater outlet. Most of the 
boilers will be fired with pulverized coal—the others will use this fuel and oil and 
natural gas in combination or oil and gas alone. A predominate feature of this boiler 
is its ability to perform up to expectations with the widest range in. fuel type and 
quality likely to be experienced in any location. 

Introduced only 12 years ago, the B&W Radiant Boiler has amassed this fine 
record of acceptance: 

Aggregate steam capacity of units now in service and on order is over 60,000,000 

lb. per hour. 

® Nearly 25 per cent of all units sold to date are repeat orders. 

® Installations are spread over 21 states in all sections of the country. 

These statistics add up to this significant fact: The Radiant Boiler is admirably . 
matched to modern central-station requirements over the entire range of conditions 
encountered in this service. 


FOR POWER PLANTS — Baw, Open-Pass, Radiant, ‘ahaa 
Furnace, Cross-Drum, Stirling and Waste-Heat Stationary 
Boilers .. . Air Heaters . . . Economizers . . . Superheaters . . . 
Water-Cooled Furnaces . . . Oil, Gas & Multifvel Burners . 
Chain-Grate Stokers . . . Stacks and Breechings . . . Seamless 
& Welded Tubes for All Pressure and Mechanical Applications 
. Refractories . . . Chemical Recovery Units .. . 
Alloy Castings. 
x 
OTHER B&W PRODUCTS — Marine Boilers .. . Pressure 
Vessels . . . Process Equipment 
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SPRINGDALE 


In addition to the 1,000,000-jb. 
per-hr deaerating heater in its 
new No. 7 extension, illustrated, 
the Springdale Station of West 
Penn Power Company has an 
Elliott deaerator which has been 
serving faithfully for 22 years — 
naturally a factor in the selection 
of the new deaerating heater, 


MISSOURI AVE. 
Two Elliott 300,000-Ib-per-hr deaerating feed- 
water heaters serve units 6 and 7 of the Atlantic 
City Electric Company. The photo, of the newest 
of these installations, shows the vertical deaer- 
ating heater with its vent condenser. The hori- 
zontal storage tank is located beneath the heater, 
as in the Springdale and Tidd units. This station 
is the first to use steam at a temperature of 1000 F, 


é 
IN 
* 
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at: JEANNETTE, PA. @ RIDGWAY, PA. 
INGFIELD, O. © NEWARK, N. J. 
RICT OFFICES IN PRINCIPAL CITIES 


o-date stations agree 


Deaerating Heaters 


It is a grave responsibility to mount guard 
against corrosion over the millions of dollars 
worth of equipment represented in plants such 
as those shown here. It is a responsibility which 
is not placed lightly. 


In the three fine stations represented here, 
this vital task is entrusted to Elliott deaerating 
feedwater heaters. These units deliver in the 
required quantity, water free of dissolved oxy- 
gen, heated to saturated steam temperatures. 
The ability of these units to serve satisfactorily 


OMPANY 


and Heater Department 
JEANNETTE, PA. 


The first unit of this new station 
of the Ohio Power Company, at 
Brilliant, Ohio, is served by an 
Elliott 780,000-Ib-per-hr deaer- 
ating feedwater heater of vertical 
type mounted upon a horizontal 
storage tank. A similar deaer- 
ating heater is on order for the 
No. 2 unit, which is currently 
being installed. 


is based firmly upon sound experience gained 
through years of application, and stemming 
from Elliott Company's pioneering in the early 
history of deaeration. 


Whether for an important utility, or for a 
comparatively small industrial power plant, 
Elliott enginers are prepared to evaluate at- 
tendant conditions and to supply deaerating 
heater capacity conforming to installation re- 
quirements. Let us discuss it. 


Deaerating heater bulletin on request. 


STEAM TURBINES * GAS TURBINES * GENERATORS * MOTORS * CONDENSERS 


FEEDWATER HEATERS AND DEAERATORS * STEAM JET EJECTORS 


CENTRIFUGAL BLOWERS * TURBOCHARGERS FOR DIESEL ENGINES 


TUBE CLEANERS * STRAINERS * DESUPERHEATERS °* 
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ELECTRIC 


OPERATION OPERATION 


a 


MANUAL 
OPERATION 


For cleaning either furnace walls or boiler heating surfaces where gas temperatures exceed limit for permanently 
installed units. Equally applicable to compressed air or steam as cleaning medium. Important advantages include: 
ee ~ type valve, 12” travel, no lubrication, 360° blowing without additional advance of nozzle, simple, etc. 


AMONI Model A A2E Automatic Air Puff Soot Blowers 


Cleans heating surfaces by series of compressed air 

puffs delivered through standard multiple nozzle 

blowing element. Spreading cleaning cycle over 

longer time permits smaller compressor and receiver 
. - also eliminates stack discharge nuisance. 


Master controller automatically controls 
blowing time and sequence. Just a 
“twist of the wrist” to open valve... 
controller does rest. Automatic control 
assures correct boiler cleaning. 


DIAMOND Telescopic Retracting Soot Blowers 


ELECTRIC OPERATION 


Used where insufficient clear space outside boiler will 
not permit installation of Model IK retracting blower 
for cleaning surfaces inaccessible to short retracting 
blower and where gas temperatures are too hot for 


permanently installed units. Standard 16’ travel re- 
quires approximately 12’ clear space outside boiler; 
special travels up to 20’. Uses air or steam as cleaning 


medium. 


DIAMOND POWER SPECIALTY CORP. 
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REQUIRES THE SELECTION SOOT BLOWERS 


EXACTLY SUIT YOUR INDIVIDUAL REQUIREMENTS 


» Model IK Long Retracting Soot Blowers 


ELECTRIC OPERATION 


Use steam or air to clean surfaces inaccessible to Model IR short retracting 
type and where gas temperatures are too hot for permanently installed soot 
blowers. Three standard sizes have travels of 10’, 12’ and 16’; also special 
travels up to 20’. Clear space outside setting approximately 4’ plus travel. 


i 


>! MOND Model G9B Soot Blower SEQUENTIAL SOOT BLOWING | 


_ Correct cleaning is always 
assured and labor is saved. 
“Human element” is elimi- 
nated as operator nor- 
mally only presses start 
button or opens master 
control valve. Each blower 
unit must operate in correct ee 
and af right AMOND ELECTRIC 
peed every time. No ~ CONTROL PANEL 
blower can be overlooked 
or incorrectly operated. Labor 
is saved because no need for 
attendant to warm up piping, 


MANUAL 
OPERATION 


Uses steam as cleaning medi- 
um through multiple nozzle 


DETROIT 


blowing element permanently 
installed inside setting. “Auto- 
matic Valved” requiring only 
one continuous operation to 
open and close valve in head 
and simultaneously rotate 
element. Other important fea- 
tures: adjustable pressure con- 
trol unit, clockwise or counter- 
clockwise rotation, 360° 
blowing arc, etc. 


31, MICH. 
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_ drain it, and then operate each 


blower unit manually. Blower 
grouping can sectionalize heating 
surface into zones to maintain 
normal heat absorption by dif- 
ferent frequency of group oper- 
ation. System can be completely 
air or electric operated and con- 
trolled ... or combination of both. 


DIAMOND AIR CONTROL PANEL 


DIAMOND SPECIALTY LIMITED — Windsor, Ontario 


= 
EXACTLY SUIT 
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%* This picture is worth a second look. It shows how Engineers 
are conserving fuel and reducing power costs at International 
Braid Co., Providence, R. |. 


This is an on-the-job picture of Bailey Co-ordinated Boiler 
Control—the type of control you should now be using to get the 
most steam for the fewest fuel dollars. With this control you 
will increase operating safety and improve continuity of service. 


The Bailey control drive, shown in the right foreground of this 
picture, is connected to the coal feed lever of the spreader 
stoker and regulates the lever in accordance with steam pres- 
sure. Similar control drives regulate forced and induced draft 
dampers to maintain steam pressure, combustion efficiency and 
furnace draft. In this installation, combustion and feed water 
controls are co-ordinated to assure optimum boiler operation. 


The user reports that prior to installation, it was common to 
have wide pressure swings during the day. A decided im- 
provement was obtained when this control was installed. 


Like all Bailey co-ordinated Boiler Control installations, this 
one was designed and engineered to the specific job—the 
same as yours will be. Bailey engineers will work directly with 
you and your engineers in the application of the meters and 
controls required by your boilers. 


Why not discuss your power problems with a Bailey Engineer? 
You may be surprised, as many others have, to discover how 
quickly Bailey Co-ordinated Boiler control will pay for itself 
in fuel saved. Records show that in many cases installation 
costs have been returned in less than one year. 


A-102 


BAILEY METER COMPANY 


1036 IVANHOE ROAD + CLEVELAND 10, OHIO 


Controls for Steam Plante 


COMBUSTION * FEED WATER * TEMPERATURE 
PRESSURE * LIQUID LEVEL * FEED PUMPS 
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having small operating and main@§nance forces. 
Consequently, every element is combined in bal- 
anced relationship to produce definitely planned 
operating advantages — efficiency over a wide 
range of output, ability to take rapid load swings, 
the production of steam of satisfactory quality at 
all ratings, together with simplicity of operation 
and minimum maintenance. ~ 

No assembled compromise could insure such 
results. Required is the complete coordination of 
all components — balanced design — by a single 
manufacturer who controls every element of design 
and construction. C-E does this, and with one con- 


tract, one guarantee and one responsibility, pro- 
vides the top performance you have a right to 
expect from years of leadership in steam generat- 
ing equipment. 

Moreover, you gain the benefit in the purchase 
price of the savings made possible by standardized 
design. And in efficiency, simplicity of operation 
and low maintenance, you have added savings that 
lower costs substantially. 

It is not surprising that plants in widely different 
industries have selected the boiler of balanced de- 
sign for top performance at minimum cost. 

If you are in need of new steam generating equip- 
ment it will pay you to investigate the advantages 
of the C-E Package Boiler. B-157 


Partial list of industries that have selected 
the C-E Package Boiler during the past year: 


Bakery Leather Paper 
Chemical Linoleum Railroads 
Dairy Machinery Rubber 
Glass Metals Textile 
Hospital Packing Tobacco 
Hosiery Paints Utility 
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MAINTENANCE ADVANTAGES 


1. Any tube in the furnace or boiler convection bank can be 
removed and replaced without disturbing any other tube. 


2. Amply sized tubes reduce tendency for solids to deposit and 
are easier to clean. All tubes can be de-scaled from top drum. 


3. Integral soot blowers enable the operator to keep tube sur- 
faces clean. 


4. Front and side walls of the furnace are fully water-cooled, 


virtually eliminating refractory maintenance. 
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Furnished in capacities of 
15,000 to 50,000 
Ib of steam per hr 
the Package Boiler is de- 
signed for four methods of 
firing — spreader stoker, 
single-retort underfeed 
stoker, oil or gas burners. 
Any of these methods may 
be substituted for any 
other should a change in 
the fuel market occur. 


Oil or Gas Burner 


| | | Type E Underfeed Stoker 
Spreader Stoker 
is 
WAX | 
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Yarway Hi-Lo Alarm Water 
Column with Flat Glass Gage. 
For pressures from 400 to 
2500 psi. 


Cut-away section of Yarway 
Flat Glass Gage. Shows 
asbestos gaskets (A) placed 
between cover plates and 
outer faces of glasses (B). 


Front and back cover plates 
are independently fastened 
to body by special shouldered 
cap screws fitted with spring 
cones (F) which automatically 
limit the amount of pressure 
on glasses and gaskets and, 
at the same time, take up ex- 
pansion and contraction. Spe- 
cial molded gaskets (D) 
provide tight pressure sealed 
joints between body and 
glasses. Inner surfaces of 
gage glasses are protected 
by India ruby mica (C). 
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Leakage between gasket and glass, or between 
gasket and body on flat glass gages is a frequent 
source of trouble to boiler plant operators. The 
trouble occurs when the gage cools each time it 
is cut out of service. Starting with dripping, the 
trouble becomes serious when steam blows 
through, cutting gasket, mica and glass... 
resulting in high maintenance cost. 


As a cure, the cover plates are sometimes forced 
down hard on packings and glasses, frequently 
breaking glasses and thereby increasing 
the trouble. 


Yarway has a better solution...a distinctive 
“floating assembly.” 


YARNALL-WARING COMPANY ° 100 Mermaid Avenue, Philadelphia 18, Pa. 


Careful tests in the Yarway Research Laboratory 
and several years of field service have shown that 
to prevent leakage and excessive loading of 
glasses, some flexible feature is required. Spring 
cones under the cap nuts fastening covers and 
glasses in place provide this flexibility. This spring 
cone loading or “floating assembly” is prede- 
termined. The loading is maintained by accurately 
machined cap screws which shoulder on the in- 
sert body, limiting the spring cone load to that 
actually required. Thus cover plates are inde- 
pendently adjusted. 


For the full story—including other features of 
Yarway Water Columns and Gages—write for 
Yarway Bulletin WG-1811. 


BRING THE OVERHEAD GAGE READINGS DOWN TO EYE LEVEL 
WITH THIS YARWAY REMOTE BOILER WATER LEVEL INDICATOR 


This widely used instrument brings the overhead gage reading down to 
level at any desired location. Readings are on a brilliantly-lighted 

ial. Indicator is always accurate because it is operated by the boiler 
water itself—by the Fab fag differential between a constant head of 
water and the ing head in the boiler drum. Action is instant, constant. 
s. Easy to install and moderate in price. Suitable 


There are no stuffing 
for all pressures to 1500 psi. 
Completely described in Bulletin WG-1822. 
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For maximum 


the Hagan Differential Master system 


Until a very few years ago, virtually every boiler installation was designed 
for a single fuel. There was no question, in a given area, as to what fuel 
would be used by plants in that area. 

Today, study of the fuel situation is usually one of the first steps in de- 
signing a steam plant. In an increasing number of cases, it is found that, 
for maximum fuel economy and for insurance against fuel shortages, the 
installation should be flexible enough to permit the use of two, three or 
even more fuels. In some installations these fuels are used singly; 


others, it may be necessary to burn two or more fuels together in varying 


combinations. 


OFFERENTIAL MASTER SENDER 
CONTROLS AIR IN ACCORDANCE 
wiTH STEAM FLOW FROM BOILER — 
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GRAM OF C SYSTEM USED IN REFINERY. WASTE GAS IS BURNED 
AVAILABLE; AUTOMATICALLY SUPPLEMENTED OR REPLACED BY Oll AS NECESSARY, 


the use fuels 


of automatic combustion control 


The key to maximum flexibility in the use of 
fuels is the Hagan Differential Master system of 
automatic combustion control. 

With this system, excess air is correctly and auto- 
matically controlled at all times. You can burn gas, 
oil, coal or any combination of these fuels; the 
B.t.u. value of each may fluctuate; coal may be dry 
or wet, large or small, screened or run-of-mine— 
but excess air is kept constant. 

This is accomplished simply and directly. A 
Master Sender, sensitive 
to steam header pres- 
sure, controls the rate 
of fuel feed so that 
B.t.u. input is in accord- 
ance with demand. A 
Differential Master Send- 


er, Measuring steam 


flow, regulates air flow. 

Each of these units has its own function, and 
performs that function directly. 

The rate of fuel feed is changed instantly to com- 
pensate for any change in steam demand, for any 
fluctuation in calorific value of fuel, or for any vari- 
ation in feeder characteristic. 

Air, however, is changed only when there is an 
actual change in heat input to the furnace, as shown by 
a change in steam flow. 

The Hagan Differential Master system will help 
you meet changing fuel situations in the future— 
and right now it will give you better control of 
combustion and substantial fuel savings. Our en- 
gineers will be glad to discuss its possibilities in 


your plant. 


HAGAN 
HALL 


Hagan Corporation, Hagan Build- 
BUROMIN 


CALGON ing, Pittsburgh 30, Pennsylvania. 


HAGAN CORPORATION 
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Take a look at the record made by Nonpareil Turbine Oil in this large midwest utility plant. 


Eight years ago Nonpareil was installed in one turbine—a 36,750 KW unit. Two years 
later a shift to Nonpareil was made on a second turbine—of 37,500 KW —and shortly after 
that on a third—another 36,750 KW unit. 


Recently a new 37,500 KW turbine was put into service, and the job of lubricating it 
went to Nonpareil—making a total of 148,500 KW capacity which Nonpareil protects for 
this one utility. 


What are the facts back of this record? In the six to eight years of operation on Non- 
pareil, neutralization numbers have stayed between .04 and .06. Losses and troubles caused 
by high acidity have been completely absent. 


Nonpareil is the only product in its field that carries a written guarantee to last as long 
as your turbine without increasing in acidity above a neutralization number of 0.15. This 
guarantee, backed by 20-year performance records, is your assurance of trouble-free turbine 
operation with Nonpareil. 


If you are installing new turbines, let a Standard Oil Lubrication Engineer explain how 
Nonpareil brings real economy in equipment, plant space, and total investment. Write 
Standard Oil Company (Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 
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Faster 


—— gives you double the average 
dozing speed forward . . . three times more speec 
in reverse. In addition, instantaneous speed selec 
tion saves up to 10 seconds every time you shi 
Big rubber tires and 15 m.p.h. top speed 
get Tournadozer anywhere around your plant ino 
hurry. Fast, self-powered job-to-job moves over 
pavement or plant floors reduce your non-produc- 
tive move time... eliminate expensive hauling 
and planking charges. Tournadozer enables you 
to get more work done at lowest net cost. Mail 
coupon at right for complete facts. DO IT NOW! 


plus instanta neous 


dozing speeds of crawiei 

type. dorers, as published @ 

War Department technical® 
manual TMS-2582. 


y a poe Tournadozer can travel 100 feet at return speed of | 


TIME |] 7 m.p.h. while tractor spends 10 seconds shifting gears. 


SPEED. 


CRAWLER-DOZER 
it. 2.5 m.p.h. (av-) 


See your Le Tourneau Distributor 


NOW for complete information 


| . e 
ee? 
hs 
ncreased speed 5 
Nj | CRAWLER-DOZER 
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CRAWLER-DOZER CYCLE 


TOURNADOZER CYCLE 


ideal tor coal or 
other materials at low sostiss 
4 giant low-pressure rubber ~ 
tires give compaction without 
damage .., reduce danger 


TOURNADOZER: 


AN D 
/ LeTOURN, To Da 
INC. 
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The Kennedy Shadow Wall embodies all desira- 
ble features: low first cost, low maintenance, 
and ability to maintain a high furnace tem- 
perature at low or high ratings resulting in high 
furnace efficiency. 

In the Kennedy Shadow Wall the tubes are set 
at a predetermined distance from the refractory 
wall, and spaced in such a manner that the re- 
fractory wall is under the cooling effect of the 
water tubes. At low ratings approximately one- 
half of the tube surface absorbs radiant heat; 
that is, that part of the tube facing the flame. If 
the rating is increased, the refractory progres- 
sively becomes hotter and automatically reflects 
heat to the back of the water tubes. Thus the 
total tube surface is exposed to radiant and 
reflected heat from the refractory wall. 

With a bare metal tube wall it is obvious that 
only one-half of the total tube surface absorbs 


provides for wide load range 
on all fuels 


radiant heat, at all ratings. At full load, the KVS 
Shadow Wall provides 100% of the tube wall 
surface to absorb radiant and reflected heat. 

The Kennedy Shadow Wall also affords an 
automatic regulation which keeps the furnace 
temperature within a range consistent with high 
furnace efficiency. No sacrifice is made at either 
low or high ratings. At high ratings the refractory 
is still well within safe working temperatures. 

We have not featured KVS Air Swept Tube 
Mills with automatic controls here, because we 
believe the industry recognizes their superiority. 

All other components of KVS Steam Generat- 
ing Units are engineered to meet specific oper- 
ating conditions on available fuels in order to 
assure the maximum 
in operating efficiency 
and economy at all boil- 
er ratings. 


KVS Steam Generating Equipment has been performance proved over the 
years. KVS offers a complete service in design, building and erecting com- 
plete plants under one responsibility. KVS engineers are available for 
consultation on your requirements. 


ENGINEE 


Ask for a copy of 97-page Engineering Bulletin No. 44-B containing val- 
vable information on preparation of pulverized fuel and steam generating 


2 PARK AVENUE + NEW YORK 16, N.Y. 
FACTORIES: DANVILLE, PA. 
CANADA + ENGLAND + FRANCE + AUSTRALIA 
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REPUBLIC 


GENERAL SPECIFICATIONS 


@ Built in all pressure standards— 
both flanged and welded ends. 


@ Streamlined flow through parts 
virtually eliminates erosion. 


@ Single seated valves—guaranteed 
drop tight. 


@ Double seated valves—guaran- 
teed maximum leakage less 
than 1/2%. 


@ Steam valves have heat treated 
stainless steel trim with screwed 
in seats. 


@ Water valves have welded in seat 
rings with hard surface overlay 
—on small valves overlay is 
made directly on body. 


@ All valves are engineered to the 
job or application. 


Republic 12 in. cylinder operated valve Republic 6 in. hand operated valve 


REPUBLIC FLOW METERS CO. 
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REPUBLIC 


Regulating — Pressure Reducing — Shutoff 


CYLINDER OPERATED—double seated 


Republic cylinder operated valves 
are of the gradual opening, high lift, 
double seated type. They are hy- 
draulicly operated to assure smooth 
performance at any speed regardless 
of size, static pressure or pressure 
reduction. These valves are avail- 
able in sizes from 3” to 24”, with or 
without hand operating wheel. Due 
to compact design, a regulator may 
be mounted directly on the valve. 


HAND OPERATED—large sizes 


Republic hand operated valves, in 
sizes from 3” to 8”, are built to 900 
Ib. and 1500 Ib. pressure standards. 
They are of the single seated type. 
have a one piece valve stem, and 
seat rings that are Stellite surfaced 
and welded in place. The gear reduc- 
tion head is built with ball or roller 
hearings and precision ground gears 
for minimum friction and back lash. 


Republic 6 in. lever operated valve 


These valves are recommended for 
flow control and shutoff applications. 


HAND OPERATED—small sizes 


Republic single seated hand oper- 
ated valves are also available in 1”, 
11%” and 2” sizes, built to 600 lb., 
900 lb. and 1500 lb. pressure stand- 
ards. These valves kom have a one 
piece valve stem, and a Stellite sur- 
faced seat integral with the valve 


body. 


LEVER OPERATED—large sizes 


Republic double seated lever oper- 
ated valves are ideal for air actua- 
tion with long stroke cylinders. 
They are available in sizes from 3” 
to 16” for low pressure applications 
and in sizes up to 6” for 1500 lb. 
applications. The lever mechanism, 
of sturdy construction capable of 
taking full strains of power cylin- 
ders, is adjustable with full cylinder 
stroke to change valve capacity. 


LEVER OPERATED—small sizes 


Republic single seated lever oper- 
ated valves are available in sizes up 
to 2” and for pressures up to 1500 


Republic 2 in. lever operated valve 


Ib. standard. The valve seat is. 
Stellite surfaced and integral with 
the valve body. The sturdy lever 
mechanism is adjustable for lift. 
Many of these valves are in opera- 
tion on water lines with over 1000 
lbs. pressure reduction. 


BUTTERFLY VALVES 


Republic butterfly valves can be 
supplied in cast iron or steel for 
= up to 300 lbs. Vanes can 

e supplied of the angle seating or 
swing through types. The shaft can 
be mounted on ball or plain bear- 
ings as required. A valve operator 
may be mounted directly on valves 
of 6” size and over. 


All Republic valves are engineered 
to the specific job on which they are 
to be used. Our engineers will be 
glad to consult with you on any of 
your valve problems. Write, asking 
to have one of our engineers call. 


Butterfly valve with operator 


2240 Diversey Pkwy., Chicago a7, Illinois 
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q R 4 /C. LA D Type ACA adjustable-speed induction motor 


BIG US PAT OFF 
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Yes — you can now get a simple a-c motor and stepless 
speed adjustment over a 3 to 1 range in a single, compact 
enclosure! At the twist of a dial, the new Tri-Clad Type 
ACA induction motor changes speed quickly and accu- 
rately without any power converting equipment. Practi- 
cally no different looking than any other induction motor, 
the Type ACA is a simple, economical way to equip old 
and new machines with an adjustable-speed drive and still 
retain the advantages of a-c motor operation. 


Constant torque at any speed ! 


This new Tri-Clad motor provides constant torque over 
the entire 3 to 1 speed range and holds its speed despite 
load changes. Its efficiency and power factor are high at 
any speed — an important advantage where long operation 


beat Tri-Cl 
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ad 
Extra Protection! 


HERE’S WHERE TO USE IT! 
Textile Food 
Slashers Ovens 
Knitting machines Proofers 
Individual finishing Mixers 
machines Fillers 
Spinning frames Labelers 
Printing machines Grinders 
nveyors 
Chemical Shaker Screens 
Shakers Pumps 
Grinders Blanchers 
Pulverizers 
Mixers Paper 
Liquid pumps Winders 
Solids pumps Slitters 
ating machines 
Metal-Working Waxing machines 
Drawbenches Embossers 
Lathes Other converting 
Stamping presses machinery — 
Milling machines Stock preparation 
Grinders machinery 
Conveyors 
Printing Non-Ferrous 
Job presses Rock Products 
Coating machines Mill feeder drives | 
Trimming machines Crusher feeder drives 
Stitching machines Sinter conveyors 
Rotary web presses Other conveyors 


over most of the speed range is customary. And for 
EXTRA PROTECTION against physical damage, elec- 
trical breakdown, and operating wear and tear, it features 
sturdy Tri-Clad design and construction. 


Up to §0 hp available! 


The Tri-Clad Type ACA induction motor with 3 to 1 speed 
adjustment is now available in ratings from 3 to 50 hp. 
Standard NEMA dimensions are used. For remote control, 
a flexible cable or pilot motor are available. Write today 
for Bulletin GEA-4883. Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 


GENERAL ELECTRIC COMPANY, Section E750-292 
Apparatus Department, Schenectady 5, N. Y. 


Please send me Bulletin GEA-4883 which describes the 
new Tri-Clad Type ACA motor: 


NAME 


COMPANY. 


ADDRESS. 
CITY. 
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NKENHEIMER 


ASSEMBLING REQUIRES 
NO SPECIAL FITTING 
® Assembling is greatly sim- 
plified by Lunkenheimer preci- 
sion production... parts are so 
accurately made that special 
fitting isn’t necessary. 


Fig. 2125 
Bronze 
Double Disc 
Gate 


Fig. 1938 
Cast Steel 


Gate 


ee 


Fig. 1430 
Iron Body 
Gate 


Union Bonnet 
Gate Valve 


~~ BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES — 
125 TO 2500 LB. S.P. BOILER MOUNTINGS, LUBRICATING DEVICES 
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Precision 


EVERY PART 
LONGER SERVICE LIFE 


@ You can’t fool maintenance men on valve quality. They know 
that when a valve has a much longer than average service life, « 
that valve has superior accuracy and precision built into it from 
handwheel to pipe threads. 


Such valves are the only kind that have ever been produced by 
Lunkenheimer. For more than three quarters of a century, the 
Lunkenheimer quality ideal has won ever widening acceptance 
until today it is a recognized tradition in American industry. 


Lunkenheimer quality is the balanced combination of many fac- 
tors. Among them are finest raw materials approved by constant‘ 
testing and research...sound, advanced design ... highly skilled 
workmanship...absolute accuracy...perfect alignment of all parts. 
As an inevitable result—wherever you find Lunkenheimer Valves 
you find maintenance cost records consistently lower. 


THE LUNKENHEIMER 


CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13, CHICAGO6, BOSTON 10, PHILADELPHIA 34, EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 13.N. Y, 


ESTABLISHED 1862 


—="QUALITY’ = 


Your LUNKENHEIMER Distributor 


—is an important link in the nationwide Lunkenheimer 
chain of better, more efficient, more reliable valve service. 
He is fully equipped to assist in the solution of valve 
maintenance and operating problems. In addition, he can 
make prompt arrangements to have a Lunkenheimer 
Engineer call at the plant whenever technical valve engi- 
neering knowledge is required. 
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Good 
Correctly Applied? 


ders IS THE BASIS of effective conditioning of 
boiler feedwater makeup .. . 

Long experience in conditioning boiler water in 
thousands of high and low pressure power plants 
qualifies Allis-Chalmers to assist you in selecting the 
best process and the right equipment for your plant. 

Allis-Chalmers recommendations are unbiased be- 
cause they provide a complete line of water condi- 
tioning equipment including Hot and Cold Process 
Softeners, Sodium and Hydrogen Zeolite Softeners, 
Degasifiers, Deionizers, Chemical Proportioners, and 
Oil Removal and Water Filters. 

For prompt help, call your nearest A-C office or 


write: ALLIs-CHALMERS, MILWAUKEE 1, WISCONSIN. 
* 


Illustrated below are component parts of Allis- 
Chalmers Hot Process Lime-Soda Softening System. 
Bulletin 28B6611 offers complete details. A 2340 


“FILTER TANK with water col CHEMICAL MIXING tank with 
lecting and distributing system assembly andag- 
designed to insure uniform itator, Assures complete mixing 


TEST KIT for treated water an- ELECTRO-MAGNETIC proportion- SOFTENER TANK constructed 
alysis and making adjustments er with dust-proof cover re- to provide proper flow veloci- 
in chemical treatment when com- moved. Vernier adjustment permits ties for effective chemical reac- 
position of raw water varies. micro-control of chemicals fed, tion and sludge sedimentation, 


ALLIS-CHALMERS: 


One of the Big 3 in Electric Power Equipment —Biggest of All in Range of Industrial Products - 
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TURBINE 


DRIVE 


FAST SHIPMENT 
Here's good news for power- 
hungry plants! Delivery time 
\ , onour standard (single-stage, 
mechanical- 
drive turbines is down to 
approximately 15 weeks. 
Thanks fo standardization 
and new plant facilities, ship- 
ment of standard units is 


better than ever before. 


/ Oil governor 
Regulation 8% 


5 tol 


WRITE TODAY FOR 
THIS NEW BULLETIN! 


We’ll be glad to send you 
the new 24-page bulletin 
GEA-4845, describing the 
features and application of 
Type DOR turbines. Just 
write General Electric Co., 
Dept. 252-24, Schenectady 
5, New York. 


COMPLETE LINE 


Single- and multi-stage, direct- 
connected and geared 
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Speed Range: 


APPLICATION 
ASSISTANCE 


G-E turbines can do a multi- 
tude of jobs—-driving pumps, 
compressors, fans, blowers, 
processing machines. General 
Electric application engi- 
neers, backed by the ex- 
perience of the world’s larg- 
est turbine manufacturer, 
are ready to assist you in 
applying the right turbine to 
the right job. | 


Shaft governor 
Regulation: 8% 
Speed range: 1.1 to 1 


QUICK SERVICE 


You can get service in a 
hurry when you operate G-E 
turbine drive. G-E maintains 
26 service shops and 115 
sales offices,located through- 
out the country. You can call 
on them for quick and con- 
venient aid. 

If your plant needs more 
horsepower, you can put 
G-E’s complete service to 
work for you. Get in touch 
with the nearest G-E Sales 
Office, or write Apparatus 
Department, General Electric 
Co., Schenectady 5, N. Y. 


Type DOR 
Oil-relay 
governor 


| 
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... but totally different at the crank shaft 


Boiler feed and other high pres- 
sure services reach a new high in 
efficiency and a new low in cost 
when Worthington Triplex Power 
Pumps put the pressure on. 


WHICH DO YOU NEED? 

Whether you require the con- 
stant stroke of the VTE or the 
variable capacity of the Variflo, 
you get such efficiency-increasing, 
cost-lowering features as: totally 
enclosed power end; pressure lu- 
brication on all bearings except 
the flood-lubricated main bearings; 
simple construction without re- 
duction gears; patented flange and 
screw-type gland; full accessi- 
bility to plungers, valves and run- 


ning parts. A complete range of 
sizes Covers Capacities up to 165 
gpm in single units. 


HOW VARIFLO DIFFERS 
Worthington Variflo Triplex 
Power Pumps give you automatic, 
stepless capacity control from 0% 
to 100% at constant speed. The 
simple, rugged stroke-changing 
mechanism, carried in the crank 


shaft, is the only difference be- 
tween Variflo and VTE. 
Bulletins, describing how 
Worthington Triplex Power Pumps 
achieve dependable operation at 
minimum costs, prove that there's 


more worth in Worthington. Write 


for them to Worthington Pump 
and Machinery Corporation, 
Reciprocating Pump Division, 


Harrison, N J. 


WORTHINGTON 


Vertical Turbine Centrifugal 


4 Twi NS | 
: 
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COMPLETE STEAM GENERATOR 


‘THs new Springfield steam generator for municipal service in Clay 

Center, Kansas, is a typical example of the modern, economical units 
Springfield is building for power, process, and heating plant service in 
locations extending from the eastern seaboard to the far west. It is 
designed to produce 40,000 Ibs. of steam per hour at 425 p.s.i. and 750° F, 
steam temperature at superheater outlet. The heating surfaces in boiler, 
waterwalls, superheater, and economizer are proportioned to maintain 
highest possible efficiency over a wide load range with natural gas firing. 

Springfield service includes design, fabrication and erection of units 
complete with firing, draft, and control equipment — all taken under a 
“Single Responsibililty” contract. For information, see your nearest 
Springfield representative or write: SPRINGFIELD BOILER CO., 1953 
E. Capitol Ave., Springfield, Illinois. 


Location: CITY OF CLAY CEN- 
TER, Kansas. J. H. Meiers, 
Plant Superintendent. 


; Consulting Engineers: A. C. KIRK- 
= m7 ft WOOD & ASSOCIATES, 


= 


WORLDWIDE 
SALES AND SERVICE 


NEW YORK e PHILADELPHIA 
CHICAGO e SAN FRANCISCO 
WASHINGTON, D.C. e DETROIT 
ST. LOUIS e CINCINNATI 
SALEM, MASS. e HOUSTON 
MEXICO, D.F. @ BUENOS AIRES 
Export: READING, PA. 


oe “SPRINGFIELD BOILER 


1953 E. Capitol Ave. 
Springfield, Illinois 
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HANDLING ...BY A DAM SITE! 


Another Top Performance by a BW HH Product 


In refacing a big Western dam to a 
thickness of eight feet, grout had to 
be forced through slotted pipes to a 
depth of 170 feet . . . and smooth, 
uniform distribution was absolutely 
essential. 

BWH engineers unhesitatingly 
recommended a flexible joint of 
rugged BW H Grout Hosethat would 
permit an even flow of grout from 
the master mixer into redistribution 
hoppers — even under pressure up 
to 500 pounds! 

In addition, when redistribution 
hoppers that kept the lines and 
slotted pipes supplied with grout 
were full, the BWH Hose not only 


had to withstand the surge of pres- 
sure caused by abrupt shut-offs, but 
also had to route excess grout back 
to the master mixer. 

24 hours a day, this “shaker” kept 
lines full, and only occasional turns 
of the hose were required to prevent 
settling of the grout. 

When the job was successfully 
completed, this tough hose showed 
almost no sign of wear. The secret 
of its durability is an abrasive- 
resistant rubber inner tube and a 
carcass of specially woven extra- 
strong duck. For additional stamina, 
a spirally-wound band of braided, 
high-tensile wire is imbedded in the 


rubber. Tube and carcass are then 
encased in a strong rubber cover, 
able to withstand hard knocks and 
operating hazards. 

Grout Hose is just one of the 
many high-quality products manu- 
factured by BWH. Whatever your 
needs for industrial rubber goods, 
look to BWH products for depend- 
able ruggedness—BWH distributors 
for dependable service! 


HAVE YOU A JOB WHERE STAMINA COUNTS? 


Bring us your toughest problems. . . 
we're specialists in solving them. Con- 
sult your nearby BWH distributor, or 
write us direct. 
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This team works for thousands 
power plants like yours 


Double checks boiler water levels—helps you achieve 
more efficient operation, lower power cost, greater safety 


RELIANCE OF ALL THE FACTORS requiring constant careful checking in your 
SAFETY TEAM power plant, the boiler water level remains one of the mést im- 

: Z portant. In spite of careful employee training and frequent warn- 
ings, low water level is still a common cause of serious boiler 
damage. The Reliance Safety Team has been on the job for years 
in many plants ... supplying a reliable double check to prevent 
accidents and costly boiler outage. 

Up on the boiler drum the Reliance ALARM sounds instant 
warning when levels go too low—or too high—by shrill whistle 
or by electric signals. EYE-HYE carries the true water level reading, 
in brilliantly illuminated green indication, to convenient positions 
on the boiler room floor or remote control panel. It’s read at a 
glance, saves time, induces frequent checking. 

Don’t take chances on power failure when Reliance Safety 
Team gives you the means of adequate water level supervision. 
And better supervision helps you to keep fuel costs down, gives 
you more capacity through consistent operation. Write for ALARM 
and EYE-HYE bulletins—there’s no obligation, of course! 


Reliance Alarm 
Water Columns 


The ALARM is your re- 
liable SOUND check, 
standing guard at the 
boiler drum. Signals 
when water levels 
reach within 1% in. of 
predetermined points. 


Reliance EYE-HYE 


The modern SIGHT 

check for water levels, 

EYE-HYE brings water 

level reading down to 

an eye-level position, 

on wall or instrument 
panel. 


THE RELIANCE GAUGE COLUMN CO. + 5902 CARNEGIE AVENUE + CLEVELAND 3, OHIO 
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To meet the unprecedented demand for 
post-war automobiles, reliable and effi- 
cient steam generation is a “must” at 
The Studebaker Corporation’s South 
Bend, Indiana plant. When plant expan- 
sion necessitated additional steam ca- 
pacity, a third steam generating unit, 
a duplicate of the first two, was ordered 
from Foster Wheeler. 


Regardless of finished product, whether 
automobiles, typewriters or electric 
power, a reliable and efficient source of 
steam is assured by Foster Wheeler 
steam generators. They are backed by 
years of experience in producing suc- 
cessful designs over the complete range 


of sizes. 


FOSTER WHEELER CORPORATION 
165 BROADWAY - NEW YORK 6, N. Y. 
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Maintain efficiency 
Operate at low cost 
Are long-lived 


Single and multi-stage 

Pressure range: 0 to 1200 P.S. I. . 
Capacities: 0 to 50,000 G. P.M. 
Types: Horizontal and Vertical 
Impellers: Open or enclosed 
Casings: Horizontal or Vertical Split, 


cast iron or bronze 


Bearings: Sleeve or ball-bearing 
RECIPROCATING 


Horizontal and Vertical single piston 
Horizontal and Vertical duplex piston 
Single and Duplex Outside Packed Plunger 
Single, Duplex and Compound Hydraulic 
Steam Heat Vacuum 

Automatic Pump and Receiver, etc., etc., 


Send your pumping problem to us; our Engineers 
will recommend the right pump for the job. 


Single Stage 


Warren “Compacunit”—4 Types—42 Sizes 
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> 
Warren Type Single Stage 
Single-Suction Liquor Pump 
Warren Type DBL, Single-Stage Warren Two-Stage Volute 
| Double Suction, Centrifugal Pump Centrifugal Pump 
WARREN STEAM PUMP COMPANY, INC. 
Type TM, 4 and or = 
38 


CASE 1048—STOPPING RUSTING, 


SPEED CONTROL VALVE 


GOVERNOR 
PuMP 


70 BEARINGS 


VARIABLE - SPEED OIL-RELAY GOVERNOR 


LACQUERING, SLUDGING IN 
STEAM TURBINES. 


Charges of inhibited Calol OC Turbine oil in various 
size turbines gave service many times longer than 
normally obtained with straight-mineral oils. Use 
in large and small units ... ring-oilers, circulat- 
ing oil lubricating systems and oil-actuated governor 
relay systems. Comes in five grades: 5, 9, 11, 15, 19. 
A. Contains highly effective corrosion inhibitor and 
has excellent metal-wetting ability. Keeps mois- 
ture in oil systems from contacting metal. 


B. Oxidation inhibitor resists deterioration of oil 
and sludge formation caused by heat, moisture, air, 
dirt ... prevents plugging of oil lines. 


Calol OC Turbine 0il in regular service showed no in- 
crease in acidity after several years ... turbine 
parts remained in same condition as when installed ... 
water and solid contaminants separated readily from 
oil in centrifuging or filtering systems. 


HEAVY-DUTY ROLLER BEARING 


a CASE 1050--PROVIDING FLUID LU- \ 
BRICATION IN ANTI-FRICTION 
BEARINGS WITHOUT LEAKAGE. 


Heavy-duty industrial roller bearings started easier 
and ran freer when lubricated with Calol Grease BRB- 
340. Specially-made for all anti-friction bearings. 
Apply with grease gun or by packing. 


Has unusual ability - softens around roller and balls 
in bearings to oil-like viscosity but remains firm on 
outer parts. Resets quickly so oil swept aside by 
moving bearing parts keeps firm outer seal of grease 
intact. 


A. Soft consistency around moving parts of bearings 
lowers starting torque and reduces internal fric- 
tion. 


B. Firm grease forms seal that helps prevent leakage. 


High resistance to deterioration under high speed con- 
ditions and extreme temperatures provides exceptional 
lubrication over extended periods of operation. 


For additional information and the 
name of your nearest Distributor, write 


STANDARD OIL COMPANY 
OF CALIFORNIA 


225 Bush Street, San Francisco 20, California 
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The California Oil Company 


30 Rockefeller Plaza, New York 20, N.Y. 


The California Company 


17th and Stout Streets, Denver 1, Colo. 


Standard Oil Company of Texas 


El Paso, Texas Trademarks Reg. U. S. Pat. Office 
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MEANS 

CORROSION-FREE 
BOILER PLANT EQUIPMENT 
That's where Cochrane Water Condition- wi 

ing Engineering and Equipment come in i j 

...to protect from scale and corrosion, te 

the piping, boiler tubes, economizers, etc., | f f 

of the boiler plants of the world ...a job os 

they've been doing for 85 years. . 


GUARDIAN OF STEAM HORSEPOWER 


106 N. 17TH STREET, PHILADELPHIA 32, PA. 
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This installation is interesting 
in that it shows in practically 
one view the complete water 
softening, filtering and deaer- 


ating equipment in- 


stalled to protect the boiler 
plant of a large steel company 
located in the Middle West. At 
the left may be seen two 24,000 
GPH Cochrane Hot 
Process Softeners 

(one is hidden be- 

hind sedimentation 

tank in foreground). 

Water supplied to 

the power plant 

boilers is drawn 

from Lake Michi- 


gan in a raw state 


with a hardness of 138 ppm, 
chiefly bi-carbonates, and with 
an alkalinity of approximately 
106 ppm. The Cochrane unit 
processes this raw water to zero | 


hardness. The water is first 


| 
treated with lime and soda ash, | 


after which it passes directly to | 
the second stage in which the | 
effluent from the lime and soda 
tanks is treated with phosphate 
chemicals and after settling, 
the water is filtered through 
three 8 ft. Cochrane Non-Silite 
Filters. The softened water and 
the condensate are deaerated 
in three Cochrane Deaerating 


Heaters each of 242,460 lb./hr. 


capacity.(see small photo inset) § 


| 


A GREAT MODERN BOILER PLANT IS PROTECTED AGAINST 

wie 
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A COMPLETE CRUSHING OPERATION WITHOUT EXTRA 
PICKING OR STANDBY-CLEANOUT LABOR REQUIRED 


The compactness of design and construction 
of American Type “S” Rolling Ring Crushers 
make for a complete, high tonnage installa- 
tion with minimum headroom requirements. 
ROM coal is rapidly reduced to uniform 
screenings of stoker or pulverizer sizes. Amer- 
ican are particularly well adapted to instal- 
lation in existing plants without the necessity 
of extensive alterations. 


No auxiliary crushing operations and equip- 
ment are necessary to the high performance 
of Americans—no extra picking and standby- 
cleanout labor is required. 


Americans create no refuse problem. Slates 
and pyrites are processed and tramp iron re- 
jected. Americans are made in capacities to 
fit your operation—from 25 to 500 TPH. 


American’s exclusive manganese steel shredder ring 
and rotor assembly. The high tonnage output of 
Americans at slow, power-saving speeds is attained 
by the rapid reducing action of the multiple cutting 
edges of the many rows of rings on the heavy rotor. 
Each ring revolves on an individual shaft, free to de- 
flect without damage from tramp iron. The crushing 
chamber of Americans is made up of sectional man- 
ganese steel liners. Housings are of heavy ribbed 
steel castings secured at dust-tight machined joints 
with coupling bolts for easy access to all crushing 


parts. 


Send for bulletin “Crushing Coal At Less Than Ic Per Ton” 


PULVERIZER COMPANY 


1349 Macklind Ave. 
St. Louis 10, Mo. 
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keep sludge down 


De Laval Oil Purifiers are furnished in a De Laval Oil Purifiers keep turbine lubri- 
wide range of capacities, enabling 


: . P cating oil in best possible condition, for they 
remove both of the contaminants that tend 
: to form sludge. Centrifugal force throws 
out any dirt or solid impurities that may be 
present, and—equally important—removes 
and continuously discharges any moisture. 
Thus oil maintained by De Laval Oil Puri- 
fiers is constantly cleaned and dehydrated, 
and the lubricant returning to the turbine 
reservoir is like brand new oil. 


De Laval protection costs only a scant 
fraction of the price of a single failure due to 
improperly maintained lubricants. And the 
Purifier itself costs very little to use, day in, 

day out. Supervision is at a minimum and 
mechanical trouble so rare as to be all but 
eliminated from the engineer’s thinking. 
About all that is necessary is the periodic 
removal of dirt from the bowl. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough,Ont. 


Lubricating Oil 
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“VALVE MEN” LIKE 


VALVES 


Men who really know valves— 
know where to look for 
_. those details of design and 
: construction that insure top 


performance—have a lot of 


respect for Reading-Pratt 
& Cady. 


An R-P & C valve must be 


more than just an assembly 


of machined parts. It has 
work todo. R-P & C feels 
the responsibility for that 
work being done faithfully. 


Consider your R-P & C distributor 


as your ‘‘valve man’’—a 
responsible source for 
bronze, iron and steel gate, 
globe, angle and check 


valves—Bar Stock valves— 


iron cocks—Lubrotite gate 


valves—cast steel fittings. 


¢o Reading, Pa. Atlanta + Baltimore Boston * Chicago Denver + Detroit Houston + Los Angeles» 
New York * Philadelphia + Pittsburgh » Portland, Ore. » San Francisco + Bridgeport, Conn. 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 
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5 RIDGEWAY AVENUE, AURORA, ILLINOIS 


o you see the answer to your 


bulk material handling problem here? 


One of hundreds of Stephens-Adamson engineered coal 
conveyor systems. This one has unloaded, stored, 
screened and delivered 300,000 tons of coal a year since 
1926 with practically no repairs. Similar systems are 
cutting costs of handling aggregate, ore and other bulk 
materials. Each system is specially engineered for the 
job—easy for S-A because S-A makes all types of con- 
veying equipment and accessories—S-A can use the 
exact type of equipment the job requires. 


JLER CONVEYOR 


When absolute cleanliness without disturbance of bal- 
ance of mixed ingredients is needed, S-A REDLER 
Conveyor-elevator Systems get the call. The system 
shown here conveys food ingredients, distributes the mix- 
ture to battery of packaging machines. Sealed casings 
prevent contamination, eliminate waste from spillage. S-A 
engineered REDLER Systems are in wide use in the food 
processing and chemical fields ...can be engineered to 
meet virtually any bulk material handling problem. 


Feeding coal to boiler hoppers is a job made-to- 

order for an S-A engineered REDLER Conveyor 

System. Sealed casings eliminate coal dust. Inherently 

compact, REDLER systems save space, reduce need 

for bulky equipment. They move bulk materials fast 

in a solid mass horizontally, up, down, around 

corners, anywhere. A perfect example of low-cost 

handling with the right equipment engineered into - 
the right system. 


CRUSHER 


Special handling problems are readily solved by S-A 
engineers with their unlimited access to the right equip- 
ment, all built by S-A. Here you see an S-A Live Roll 
Grizzly used to feed large lumps of ore to crusher, while 
passing fines through to belt conveyor below. What’s 
your handling problem? Difficult? Involved? Talk it 
over with S-A engineers. Let them show you how the 
right equipment, engineered into the right system can 
provide the efficient, economical answer. 


LOS ANGELES, CALIF. * BELLEVILLE, 


DAMSON 
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Over the years, International Nickel his 
accumulated a fund of useful information on the 
selection, fabrication, treatment and performance of eng 


a EMBLEM OF neering alloy steels, stainless steels, cast irons, brasses, bronzes and 
other alloys containing Nickel. This information is yours for the asking. 
Zz \ Write for “‘List A’’ of available publications. 
TRADE MARK 


THE INTERNATIONAL NICKEL COMPANY, INC. wcw'vorx's 1: 
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fy / CHANGE SPEEDS quick CHALMERS 
permittin’ speed variations from 15 25% yari-PiteP sheave® make 
easy change machinery speeds: 
| Built sizes all standard motors UP ro 300 hese 
sheaves are product: _with podies of Nickel 
\ % 4 alloy cast assure jong» Jow-cost performance 
he dense grain and high machinable of this Nickel cast 
iron aids the production of 1008 wearing sheaves that 
rheit efficien over 1088 periods of service 
Ask for snformation about the gavantage® Nickel T 
glloye? jrons provide for specific application” 
Be 
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BULK MATERIAL 


This Sarco Control operates steam, 
water, brine and gas valves 1 to 8 in. 
Entirely self-contained and self-oper- 
ated. No electricity, compressed air, 
etc., needed. Easy to install. For any 
temperature between O and 300° F. 
Write for Catalog No. 600. 


lickel has 
on the 
of engi 
nzes and 
e asking. 
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YEARS 


Day in and out, for twenty-four years this Sarco TR-21 Temperature 
Regulator has controlled the temperature on this large hot water 
tank in a Cleveland plastics plant. 


Because the water for washing and processes has always been 
“ready to use"’, oceans of water have been saved during this period. 
Since the temperature was never too high, car loads of coal were 
never burned. And in the plant the water for every process was just 
right, saving thousands of dollars in rejects and building up a life 
time. reputation for the consistent quality of this company’s products. 


And all this for less than a cent a day — for that is the original cost 
of the Sarco Control divided by its many days of faithful service. 
Many Sarco Controls are so inexpensive and effective that their cost 
is paid for in savings in a few months. 


Other Sarco Controls for room temperatures, processes, ,cooling 
water and refrigerants are also available. 


Represented in Principal Cities 
"Empire State Building, New York 1, N.Y. 


SARCO CANADA, LTD., TORONTO 5, ONTARI 


SANDLING EQUIPMENT = 
TR 
21 
TEMBBERATURE 
REGUMATOR 
| 
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ANOTHER GOODYEAR PERFORMANCE RECORD: 


Campaigns without shutdown! 


HE Spreckels Sugar Company of San Francisco without trouble of any kind, without a single 
ae a white sugar centrifugal drive shutdown. It’s one more proof that Goodyear 
which used to tear the life out of belts. The best Industrial Rubber Products — Hose, Belting, 
quality “double” belts stretched, burned, sepa- Molded Goods and Packing —are Highest in 


rated at the plies — often caused expensive shut- Quality, Lowest in Ultimate Cost. 
downs in the midst of campaigns. Then the G.T. M. ° . 


| 
| — Goodyear Technical Man — recommended a TO ORDER: Phone your nearest Goodyear Industrial 
Goodyear COMPASS “80” endless belt. The Rubber Products Distributor —or write the G.T.M., Akron 16, 
COMPASS has done heavy duty for six campaigns Ohio or Los Angeles 54, California. 

| 

| 


Compass—T.M. The Goodyear Tire & Rubber Company 


THE GREATEST NAME IN RUBBER 
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THIS 
the pump 


you need? 


] Pump and motor are combined in one rigid cast iron frame. 
IT S COMPACT Fits easily into close quarters—is quickly installed as a ms. poy yl 


feos ll and operates in any position—no shafts to align. for flexible Texrope 
Just bolt it down, make power and pipe connections, and start pumping. Capacities 15 to pacities to 500 opm, 
1400 gpm, heads to 500 ft. heads to 100 ft. 


| Drip-proof motor is of Allis-Chalmers Lo-Maintenance de- 
sign, specially built for pumping service. Pump has such 
long-service features as bronze wearing rings, new plastic 


water seal, five or more rings of packing, and first class construction throughout. Every unit 


is factory tested for efficiency, capacity and head. SS UNIT 
Close-coupled pump 


| Many sizes of the Electrifugal and other smaller Allis- cam motes att 
Chalmers pumps are now in stock for immediate delivery. ard ratings, to 2500 


Perhaps the size you need is ready. Phone or wire your vals 
nearest Allis-Chalmers office or dealer for up-to-the-minute information on availabilities and 7 


deliveries. For information on the complete A-C line of centrifugal pumps, ask for Bulletin 
B6059D. ALLIs-CHALMERS, MILWAUKEE 1, WISCONSIN. A 2381 


Electrifugal, Pedrifugal, SS Unit and Texrope are Allis-Chalmers Trademarks. X 


One of the Big 3 in Electric Power Equipment —Biagest of All in Range of Industrial Products 
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HERE’S THE PROBLEM: Out- 
door processing vessels are 
in two sections. The upper 
must be held between 68° 
and 70° F., the lower 
above 212° F. Which in- 
sulation material or mate- 
rials should be used? 


To remove gum compounds by 
electrical precipitation, manufac- 
tured gas is piped through the top 
sections of these boxes at a rate 
of 1 million cubic feet per hour. 

The efficient operation of this 
equipment depends primarily upon 
holding the temperature of the gas 
between 68-70°. Above 70° the 
proper reaction does not take place 
and the removal of gum com- 
pounds may be retarded. Gas en- 
ters at 68° F., and if its tempera- 
ture drops, moisture condenses, 
drips down, and cracks large glass 
insulators in the lower section of 
the boxes, short-circuiting the en- 
tire system. Steam coils heat this 
lower compartment to above 212° 
F. to protect the glass insulators 
against moisture. 


What specification would you 
use to insulate these vessels? 


2” of 85% Magnesia over entire vessel. 


HERE’S WHAT THE ARMSTRONG 
ENGINEER RECOMMENDED: Insu- 
lating the upper part of the equip- 
ment could be effectively accom- 
plished with 2” of 85% Magnesia. 
The real problem, however, is in 
insulating the upper portion of 
the boxes against the critical two- 
degree temperature change. 

In the range below 75° F., cork- 
board is a better insulator than 
magnesia. Therefore, the second 
method—using Armstrong’s Cork- 
board on the upper section, with 


magnesia on the lower portion of . 


the boxes—is recommended. 


There’s a positive advantage to 
you in the fact that Armstrong en- 
gineers are thoroughly familiar 
with low-temperature as well as 
high-temperature insulation work. 
A surprising number of jobs re- 
quire both types of insulation. 


Contract Service 
7 For Temperatures: 


\ 


2” of 85% Magnesia on lower section, 2” 
of corkboard on upper section. 


When you call Armstrong’s Con- 
tract Service for insulation advice, 
you don’t need to divide up the 
work or the responsibility. You 
can simplify your whole procure- 
ment setup by dealing with this 
one dependable source of supply. 
It covers engineering over the en- 
tire range of processing tempera- 
tures from 300° below zero to 
2800° F., supply of materials for 
that complete range, and provi- 
sion of workmen to install these 
insulations properly. 


FREE INSULATION CHART 


This chart lists types and thicknesses of 
insulation for temperatures from 300° 
below zero to 2800° F. Write today to 
Armstrong Cork Co., 
Industrial Insulation 


Department, 7002 
Maple Ave., 
® Lancaster, 
Pennsylvania, 
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2000 kw Worthington Turbo-Generator— 
Detroit Lakes, Minnesota, power station. 


4000 kw More For Detroit Lakes 


installed in 1937 at 


he City of Detroit Lakes, a bustling Minnesota Detroit Lakes’ order fora Worthington 4000 
esort center, has long taken pride in its kw automatic bleeder turbine will bring to 
unicipally owned power plant. Through 7000 kw its total of Worthington installed 
areful planning and good management, the turbine power. The first Worthington turbine. 
lant has prospered . . . and the utilization of a 1000 kw unit, was installed in 1933; the 
xtracted steam from the generator units for second, a 2000 kw unit, in 1937. 

eating the business district and public build- The units have been inspected every two 
ngs is an advantage in Northern Minnesota years and have been reliable and economical 
easured beyond dollars and cents! in operation. 


Del-Mar-Va’s Vienna Station Expands by Six Million 


To provide more electrical 

to the Del-Mar-Va Peninsula, the 
Eastern Shore Public Service Com- 
pany, a subsidiary of the Delaware 
Power and Light Company, is now 
undertaking a $6,000,000 expan- 
sion of its station in Vienna, Mary- 
land. 

Worthington was recently 
awarded the contract for the con- 
densing unit to serve the latest 
15,000 kw Turbo-Generator: a 
14,000 sq-ft two-pass condenser 
with auxiliary equipment. 

Four units are now in operation 
in this station—two 6,000 kw and 
two 7,500 kw. One 15,000 kw 
unit is being installed by the United 
Engineers and Constructors and a 
similar unit is on order. The two 
6,000 kw generators operate at 


Foundations and turbine room, Vienna Generating Station of 300 psi, 675F, TT; the 7,500 kw 
- stern Shore Public Service Company of Maryland (United and 15,000 kw units operate at 
"gineers & Constructors, Inc., Philadelphia). 650 psi, 825F, TT. 


N. J. 


REPRESENTATIV 
ES 
INERY CORPORATION, HARRISON, 
IRTHINGTON PUMP AND MACH 
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Worthington 750 hp Type EE-6 Diesel Engine at Lenox Hill Hospital. 


Worthington Diesel at Lenox Hill Hospital 


A 750 hp Type EE-6 Worthington 
Diesel engine installed inthe power 
my of Lenox Hill Hospital in 

ew York City has helped to pro- 
duce substantial savings in the cost 
of producing power during each 
operating month as compared with 
the previous steam engine installa- 
tion. 

Prior to the installation of the 
Diesel generating unit, power was 
furnished for 20 hours per day by a 
400 kw steam engine generator 


Installation of Model C Worthing- 
ton Allspeed Selectors, at The Floyd 
A. Holes Co. plant in Bedford, 
Ohio, finally brought a well-de- 
served lay-off toa Model A Allspeed 
Selector — during the early 
part of the war. 

It was originally put to work on 
a laminating machine making 
Grade C Type I ordnance wrap. 
The machine was then equipped 
with a % hp motor. Fora long time, 


unit, and during the balance of the 
day small steam engine generating 
units of 75 and 125 kw carried the 
load. With this arrangement, op- 
portunity for adequate maintenance 
of the large engine unit was ex- 
tremely limited. Then, too, during 
the warm weather months when 
demand for exhaust steam was at a 
minimum, a large amount of steam 
was wasted. 

The new Diesel unit is the per- 
fect answer to both these problems, 


Million Dollar Baby 


the equipment was operated as hard 
as possible—from high speed to low 
speed about every 114 minutes for 
24 hours a day, seven days a week. 
Then a 1 hp motor was installed 
—and later, a 2 hp motor. Finally, 
the drive—not intended for such 
heavy service—began to falter and 
was replaced with the larger 
Selector. 
Mr. F. A. Holes reports: 
“That little drive produced over a 


being available at any time as 
standby for the large steam unit 
and eliminating the waste of ex- 
haust steam during the warm 
months when it runs continuously. 

The Diesel is a 6 cylinder, four 
cycle engine having 16 in. bore 
and 20 in. stroke. The starting air 
is supplied at 250 psi by a Worth- 
ington two-stage compressor. 
ay water, raw water and waste 

eat boiler feed pnw were all 


supplied by Worthington. 


million dollars worth of Grade C 
= I before we finally removed 
it from that operation. Since that 
time, we have placed it on several 
smaller operations, and we want 
you to know that it is still working 
perfectly today whenever we have 
occasion to use it. We believe that 
this is indeed a complimentary 
record for this piece of equipment 
and felt that you would like to 
know about it.” 
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Worthington Pump and Machinery Corporation 


BLISS 


Harrison, N. J. 


Universal Test Stand for Worthington Multi-V-Drives 


This fixture tests various kinds of steel 
and heat treatment on QD sheave hub 
pull-up bolts for wrench torque, elonga- 
tion, elastic limit, ultimate strength and 
distortion in the thread lead relative 
to pulling power of bolt. 


>. 


Typical set-up of fixtures for compara- 
tive testing of Vee Belts to determine 
flex life and endurance under various 
speeds and loads. Photos taken in 
Worthington’s Multi-V-Drive Research 
and Development Engineering Dept. 


Static torque testing apparatus with rat- 
ing up to 200,000 inch pounds torque 
determines cone grip capacity of QD 
sheaves and hubs. it permits mechanical 
or electric detection of cone slip in m1- 
nute proportions. 


It’s a Long Drink from 
Arkansas to Chicago 


Mountain voy Water Company 


supplies bottled water to thirsty 

hicagoans, all the way from Hot 
Springs, Arkansas. Until this past 
summer, the water had beenshipped 


in 30-gallon drums. Unloading 
these drums from freight cars at 
the Chicago end took four men 
about five hours per freight car 
load of 5500 gallons. 

Last May two 8000-gallon tank 
cars were leased. When the water 
arrives in Chicago, the tank is 
hooked up with a Worthington 
Monobloc Centrifugal pump in the 


basement of the bottling plant, and 
within two hours, the water has all 
been transferred to stainless steel 
storage tanks on the fourth floor 
of the building. Labor cost involved 
is just for starting and stopping 
the pump motor. 

The pump is 3 hp, 3600 rpm, 
with a 3-phase, 220/440 volt drip- 
proof motor. 
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What determine 


NE of the more simple problems in boiler water 

pre-treatment is that presented by well water 
which contains large amounts of dissolved carbon 
dioxide, temporary hardness and silica, plus the 
other constituents normally present in well water. 

Even this apparently simple problem may, how- 
ever, be complicated by many factors. Softening is 
obviously required, but should it be by hot process, 
base exchange, cold sludge contact, or some combi- 
nation of these methods? In part the answer will de- 
pend on the pressure of the boilers, the ratings at 
which they are to be operated, and the ways in which 
the steam is to be used. In part it may depend on 
other factors, some of which may be common to 
many plants, while others may be conditions peculiar 
to a single plant. 

In one plant, for example, most factors pointed 
toward the use of a hot process softener—but the 
treating plant had to be located some distance from 
the boiler room. This fact in itself was enough to tip 
the scales in favor of a cold process. Since the re- 
quirements of the plant called for very thorough 
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removal of silica, the final recommendation was to use slu( 
contact equipment to reduce silica content, then to finish 
with base exchange softening. 

Sometimes, however, removal of silica may be exactly 
wrong thing to do. Hall records show many such instan 
One typical case is that of a large plant in the Pittsbu 
area, using treated river water. This plant had no difficy 
in keeping boiler tubes clean during the winter, but fo 
them dirty at the time of summer inspections. 

Adding silica cleared up the trouble. Hall Laborato 
prescribed this procedure because they knew that the hifi 
acidity of the river water during the summer months maé 
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deficient in silica, and that silica-deficient water 
produces a sticky, adherent sludge. 

When water is deficient in silica, the accumulations 
on softener filter beds may seriously impair the effi- 
ciency of the filter. In many cases addition of the 
right amount of silica to the water produces a sludge 
which can be easily and fully removed by ordinary 
backwashing. In some cases, this treatment has in- 
creased filter efficiency to such an extent that invest- 
ment in additional filter capacity was avoided. 

These incidents illustrate a few of the factors that 
must be considered in prescribing pre-treatment pro- 


y 


pre-treatment procedures 


ALL LABORATORIES, UNC, 


(A Subsidiary of Hagan Corporation) 


cedures—and pre-treatment is only one of the many 
problems in the industrial use of water. 

Hall Laboratories offers a complete service, cover- 
ing not only boiler water conditioning but also the 
treatment of service and process waters, re-use or 
disposal of waste waters—and every other industrial 
water problem. They are prepared to recommend 
procedures which, taking all factors into account, rep- 
resent the most efficient and economic course in 
your specific situation. 

Correspondence on any industrial water problem 
is invited. Hall Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 


CONSULTANTS ON 
/DUSTRIAL WATER TREATMENT 
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Class 900-pound Cast Steel Non- 
return Angle Valve with welding 
ends. Toggle Operated. 


Fig. 1323—-Class 1500-pound, 8”, Cast Steel 
Gate Valve with welding ends, welded bonnet 
and special by-pass. Top mounted electric mo- 
tor operator provides quick, positive opening 
and closing by remote control. 


Fig. 19084 W. E.—Class 900-pound Class 900-pound Cast Steel Gate Valve 
Cast Steel, Flangeless Bonnet, Weld- with welding ends, welded bonnet and 
ing End Non-return Globe Valve. special by-pass. Bevel gear operated. 


Has compound spur gearing to pro- 
vide easy operation. Stellite faced. 
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Like the smooth performance of a birch bark 
canoe paddled by an expert on the still waters 
of a lake—that’s the way a Powell Valve oper- 
ates. For into every valve engineered by Powell 
go the skills accumulated through more than a 
century of making valves—and valves only. 


Perfection of design, scientific selection of ma- 
terials, finishing to exacting specifications—all 
contribute to the smooth, dependable perform- 
ance that insures longer life and reduces main- 
tenance to a minimum. 


So when you need valves—either for new instal- 
lations or for replacements—remember there’s a 
“smooth” Powell Valve for every flow control 
service in modern industry. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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Fig. 1708--200-pound Bronze Globe 
Valve with screwed ends, union bon- 
net, renewable, specially heat treated 
stainless steel seat and regrindable, 
renewable, wear-resisting ‘‘Powell- 
ium” nickel-bronze disc, 


Fig. 6031 W. E.—Class 600-pound 
Cast Steel Globe Valve with weld- 
ing ends, outside screw rising stem 
and bolted flanged yoke. 


Fig. 3003 W. E.—Class 300-pound 
Cast Steel Gate Valve with welding 
ends, bolted flanged yoke, outside 
screw rising stem and taper wedge 
solid disc. 


Fig. 241—Large 125-pound Iron Body 
Bronze Mounted Globe Valve. Made 


Mm in sizes 2° to 16", incl. Has outside 


screw rising stem, bolted flanged yoke 
and regrindable, renewable, bronze 


seat and disc. 
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DE LAVAL 
DOUBLE REDUCTION 
WORM GEARS 


De Laval double reduction speed reducers, consisting of combina- 
tions of double worm gear reductions, or helical and worm gear 
reductions, are available with overall ratios up to approximately 
8000 to 1. De Laval single reduction worm gear speed reducers 
are available in ratios up to 90 to 1. If high ratios are your require- 
ment, worm gear speed reducers are the answer -— particularly 
if space is limited and reliability is important. A De Laval rep- 
resentative will help you pick the right size and type. 


x This double reduction De Laval Worm Gear Speed Reducer is 
available in many standard ratio combinations, with horizontal 
or vertical output shafts and is but one of 93 sizes of standard 
De Laval Worm Gear Speed Reducers. 


Worm Gear Division — De Laval Steam Turbine Company, Trenton 2, N. J 


DE LAVAL Atlanta * Philadelphia * Charlotte * Pittsburgh * Cleveland * Rochester * Detroit * San Francisco * Chicago 


New York * Denver * Kansas City * Helena * Boston * Houston « W gton, D C. © St. Paul « Los 
Angeles * New Orleans * Seattle * Salt Lake City * Tulsa ¢ Ed ° Wi ipe g * Toronto * Vancouver 


WG-14 


TURBINES * HELICAL GEARS + WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS + CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 
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PLANT OPERATING METHODS, MAINTENANCE AND SAFETY 
STEAM GENERATION, FUELS, FIRING AND COMBUSTION _ 
_ TURBINES, ENGINES, AUXILIARIES; HYDRO POWER 3 | 
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A McGRAW-HILL PUBLICATION 
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NOW AVAILAB 


WESTINGHOUSE NOW OFFERS OLLIVERY 
ON STANDARD LIFE-LINE MOTORS... 
IN RATINGS FOR 60% OF INDUSTRY’S REQUIREMENTS 


To meet industry's urgent need for more—and better— 
motors, Westinghouse embarked two years ago on the 
biggest engineering and manufacturing program ever 
undertaken in this field. 

Industrial buyers were surveyed to find the improve- 
ments most desired in existing standard motors. These 
improvements were incorporated, for the first time, 
in a single motor—the Life-Line—a motor designed, 
from scratch, to user specifications. 

To build the Life-Line motor, a complete new plant 
was purchased, tooled and equipped from the ground 
up, with machines and new techniques never used 
before to manufacture motors. 


Today, we announce the attainment of our first objective. 


The new Life-Line motor is now available from stock, 
in standard types from 1 to 15 hp. 

This objective was selected as of first importance, 
since 60°: of standard, integral horsepower motors 
required by industrial users fall in this classification. 
Motor types included in stock are described on the 
opposite page. On “near-standard” motors, also 
described, short deliveries are available in these sizes. 

Improved deliveries on special types and larger 
ratings will be the subject of future announcements, as 
quickly as increased output makes them possible. 
Watch for them ... phone your orders from this 


stock list to your nearest Westinghouse representative. 


Westinghouse Electric Corp., Box 868, Pittsburgh, Pa. 
J-21447 
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ANT BY “STANDARD” MOTORS 


“Standard” motors include drip-proof, splash- 
totally-enclosed, fan-cooled and some 
n-ventilated complete motors, 


ball-bearing ‘tyP©- having standard electrical 
characteristics (220/440 volt, 2 oF 3-phase, 
50 or 60-cycle, standard speed torque and time- 


temperature characteristics )- 


Available from stock in ratings indi 
on any standard non- 


Very short delivery 
rating in these frame sizes. 


WHAT IS ME 


proof, 
totally-enclosed, no 


cated below. 
stock 


TYPES INCLUDE 
M 


“Near-standard” motor 


modifications, 
shaft extensions, 
No. 1 insulation, 


e standard, squeeze co 
conduit box, TENV motors, 
cycle, 40° 

Short delivery in 


special 
opposit 


D AS “NEAR-STANDARD” 
OTORS 


s are those with minor 
which include such items as double 
NEMA standard B and C flanges, 
ound frame, conduit box 
nnectors instead of 
partial motors, 50- 


C. rise open motors, etc. 
frame sizes listed below. 


Life-Line A-C, Si 
ngle- 
HP pacitor-Start, Induction-Run 
FRAME ENCLO 
1 “p VOLTS | INST SURE TYPES 
50 OCK 
1750 220 HP | RPM | Frame Volts Dri 
2 17 220 rip- | Splash-] T 
50 otall 
3 224 Proof y 
3 1750 225 3 3450 Proof | Enclosed 
} 220 3450 224 | 220/440 
. Life-Line A-C, 3-P 224 550 
-C, 3-Phase, 60-Cycle, Squi 1750 } 22 
: quirrel- 5 | 220 
Cage Motors 1750 | 225 = 
CLOSURE TYPES 1135 | 254 | 220/440 
HP RPM | Frame Vol IN STOCK 875 284 220/440 
olt 
Splash-] Totally 5 
1 r 
| 860 | 204 oo Proof | Enclosed 225 | 220/440 
3  f---— 254 
1150 | 203 55 1200 om 
850 | 224 | 22 7 87 284 | 220/440 
_ 220/440 5 | 324 | 220/440 
1750 203 22 
0/440 1 
1130 | 206 | 220/440 
225 | 220/440 0 | 284 | 220/44 
850 | 225 1740 | 2 
1g 550 84 550 
1 11 
3450] 203 | 220/440 220/440 
1750 | 204 | 22 220/44 
0/440 
1150 | 224 | 2 
20/440 10 
86 
__860 254 220/440 284 | 220/440 
3450] 204 | 220/440 1740 
3450] 204 550 1155 
1750 | 224 | 220/440 220/440 
1750] 225 | 220/440 
115 
0} 225 | 220/440 15 
860] 254 | 220/440 
860] 254 1750 | 326 | 22 
= 710] 284 1160 | 364 
0 1160 | 364 550 
875 | 404 | 220/440 
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A large manufacturing plant in 
Pennsylvania needed a 130-foot 
stack . . . a paper mill in Maine 
required four new stacks to take 
care of expanded facilities ...a 
chemical company in New York 
wanted a 54-foot stack. In all 
three instances the designers and 
engineers recognized the hazards 
that an unlined metal stack must 
face, and chose the same time- 
proven means of getting maximum 
life from the installations. All the 
new stacks were fabricated of 
Byers Wrought Iron. 


SERVICE RECORDS 
SUPPORT CHOICE 


The performance of wrought iron 
stacks installed in all sections of 
the country provides convincing 
evidence of the soundness of the 
choice. Several of the most dra- 
matic demonstrations of the dura- 
bility of wrought iron have been 
in stacks which were constructed 
of a combination of wrought iron 
and low-first-cost material. In one 
such instance, the top 20-foot sec- 
tion of a wrought iron stack was 
replaced, after 22 years service, by 


ordinary materials. The new sec- 
tion failed in only 4 years . . . one- 
fifth the life of wrought iron. 
Wrought iron was then used to 
replace a 50-foot top section—20 
feet of which was ordinary ma- 
terial, and the balance 26-year-old 
wrought iron. At last report, the 
new top section and the original 
bottom section, then 34 years old, 
were still on the job. 


DEFENSE SECRET 


The secret of wrought iron’s re- 
sistance to corrosion is found in its 
unique composition and structure. 
Tiny fibers of glass-like silicate 
slag, threaded through the body of 
high-purity iron, halt and ‘‘detour”’ 
corrosive attack, and so discourage 
pitting and penetration. The fibers 
also help anchor the initial pro- 
tective scale, which shields the 
underlying metal. 


BULLETIN FREE ON REQUEST 


Our bulletin, ‘‘Wrought Iron for 
Flue Gas Conductors and Coal 
Handling Equipment’’, discusses 
the stack problem in detail, analyzes 
the corrosive conditions involved, 
and illustrates a number of appli- 
cations where wrought iron has 
heen successfully used. Ask for a 
complimentary copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N.Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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TAKES ONLY TWO 


HEN PLANTS WERE SMALL and life was sim- 

ple, “employe relations” didn’t stand for a 
national problem; it merely described the way 
the boss got on with his men. But industry 
grew, the chain of command lengthened and 
there was an inevitable need for standardizing 
the relations between the many bosses and the 
many employes. 

The art of personnel management came into 
being and, to a great extent, parts of the old- 
fashioned relationship between boss and men 
became the work of specialists—recruiting, hir- 
ing, setting up wage and salary schedules, deter- 
mining general personnel policy. 

Much good resulted. The business of finding 
the right people for jobs and the right jobs for 
people goes more smoothly now than it once 
did. Most large companies offer group insur- 
ance, medical service, recreation programs, pen- 
sions and other “employe benefits.” The 
requirements of today’s jobs are carefully 
evaluated and the merits of employes measured 
against them with equal care. 

But with it all has come a tendency for most 
of us to sit back and let the “experts” take care 
of personnel matters. What’s more, we’ve come 
to think of the people who work with us as a 
group, not as the individuals they are. Nothing 
could be more unfortunate. 

A General Electric executive summed it up 
in a phrase recently—*. . . it takes only two 
to make a job—the boss and the individual 
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employe.” To the employe nothing is more 
important than his personal affairs. He can’t 
help seeing the situation in direct terms. On 
one side there is the man he works for—-on the 
other side he stands, working to better himeelf 
and his family, to satisfy, in countless ways, his 
personal drives and ambitions. To refuse to see 
the job relationship the way the employe does is 
to miss the biggest chance any boss has for suc- 
cess in his own assignment. 

To no one is this more important than to the 
power engineer. Even in a large plant he works 
with a relatively small group of employes. They 
have a variety of assignments that appear 
routine on the surface but call for initiative 
and often for the quick exercise of sound judg- 
ment. In such a setup, the individual approach 
pays maximum dividends; the lack of it is fatal. 

What to do about it? Start by cultivating the 
habit of thinking of Joe Doakes as father of two 
boys, high-score bowler, raiser of prize roses, 
not merely as fireman, second class. You'll dis- 
cover what anyone knows who knows Doakes 
personally—he is ambitious, a sound thinker but 
feels he’s handicapped by lack of a technical 
education. You'll help him get the training he 
needs, put him to work where good judgment 
and technical understanding are required, let his 
ambition build his future. And as you build his 
job, and those of the other men in the plant, 
you'll build yourself as a boss. It takes only two 
to make a job. 
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1 High-priced premium coal was the only fuel that produced Extending waterwall surface reduced heat release to about 


the rated steaming capacity from existing generators, above 


24,000 Btu per cu ft, permitting the use of available coals 


When You Modernize Complete Job 


Why restrict to new steam generators the dollar savings pos- 


sible from a wide selection of fuels? Here’s an industrial that 


equipped its whole plant to use one fuel and reaped savings 


> BENEFITS IN OPERATION, maintenance 
and fuel savings, which accrue to a 
sound and amply designed steam gener- 
ator, should not be lessened by the pres- 
ence of older units in a boiler room. 
U.S. Industrial Chemicals, Inc, took 
steps to make sure this didn’t happen in 
their Curtis Bay, Md. power plant. 

This plant had a battery of two 115,- 
000-lb-per-hr 650-psi 700-F 4-drum bent- 
tube pulverized-coal-fired steam gener- 
ators and several 30,000-lb-per-hr 150- 
psi saturated straight-tube single-retort 
stoker- and oil-fired boilers. Steam de- 
mand had grown to where additional 
capacity was necessary. 

In planning this addition consider- 
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able thought was given to the advantage 
of fuel flexibility. When the new unit 
was installed the low-pressure boilers 
were taken off the line and discarded, 
but the output of the higher-pressure 
units was still needed. And to get any- 
where near rated output entailed heavy 
concessions. 

Furnace Operation. For instance. the 
original steaming capacities were based 
on a coal that has been a premium one 
for years. Pulverizers, burners and fur- 
nace required this fuel. It left only 
three courses of action (1) use of the 
premium coal with its high cost (2) 
use of less expensive, available coal to- 
gether with oil to bring up the available 


Btu—likewise costly (3) considerably 
reduced output that varied with the coal 
on the market. 

The last two courses were followed 
and they produced operating and main- 
tenance difficulties that increased boiler- 
room costs. Here’s what happened. 

The grade of coals available on the 
market had low fusion temperature, low 
grindability, fairly high ash-and-mois- 
ture content. 

To get a desired degree of fineness of 
pulverization (about 80% through 200 
mesh) the impact-type pulverizer suf- 
fered severe wear, and replacements be- 
came a heavy item. Firing coal of lesser 
fineness aggravated an already serious 
ash problem. 

Ash Formation. This ash problem, di- 
rectly traceable to the coal, presented 
itself in this way: The furnace water- 
wall and heat-absorbing surface was in- 
sufficient to hold down furnace temper 
ature to anywhere near the fusion tem: 
perature of the ash. In addition, flame 
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T 
Furnace gas 


it outlet 
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inlet-s 
for furnace 
gas 


Cyclone dust collector has single inlet 
and outlet with ‘‘shave-off” for fines 


length was dangerously near the point 


of impingement. The result was a heavy. 


slagging action in the refractory-lined 
furnace-wall area immediately above 
the top waterwall headers. 

This slag accumulation grew. Its only 
remedy was a heavy hand-lancing pro- 
gram. Even at that, under prolonged 
periods of heavy steaming, the accumu- 
lation would get ahead of the slag-re- 


Dust collector (3) mounts in space (above) between the existing boiler setting 


and wall. Separation plate directs outlet gas to collector before the air heater 


moval program. On occasion, built-up 
pieces of slag, weighing upward of 500 
lb would fall off the wall and come 
crashing down on the ash-screen tubes 
across the furnace floor. A ruptured 
ash-screen tube represented an immi- 
nent operating hazard. 

Still another difficulty—draft—de- 
veloped from slag formation. As the 
slag grew the induced-draft fan had in 


. 630 psi, 700 F 
| 
| | Reducing valves 
urobine rators 630 to 150 psi 
drives 2-2,000 kw 
240,000 Desuperheater 
b/hr Fans, feed 
2 -Existing purnps 
waterwalls > Process 
extended Reducing valves - 
Steam line 
t—-» Process, heating, etc 
Condensate Filter Hot 
storage ‘ lot water 
Continuous storage 
blowdown Filter 
Desuperheater Hot process eat Clarifier 
softener exc! hanger 
? stages Process heat 
exchanger Raw water 
Boiler feed storage ~. 
pumps Deepwell plus 
city water 


5 Flow diagram shows general arrangement of major elements in plant moderniza- 
tion. Each steam generator carries in addition its own pulverizers, dust collectors 
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effect an added baffle placed in the path 
of the furnace gas. The fan could be 
speeded up to overcome this added pres- 
sure drop, but only within limits. 

New Setup. When the new high- 
pressure steam generator came on the 
line it was decided to make a capital ex- 
penditure in the old boilers to fit them 
to fire the same fuel. Without it, sep- 
arate coal-handling and storage provi- 
sions would have to be made anyway. 
These measures were adopted: (1) 
waterwall surface extended (2) pulver- 
izers and burners replaced (3) mechan- 
ical dust collectors added at the boiler 
exit before the air heater. 

The additional waterwall surface 
gives a heat release in the old units 
of about 24,000 Btu per cu ft per hr—a 
more practical value and a major step 
in itself towards reducing slagging trou- 
bles. The new bowl-mill pulverizers, 
built to handle coals of a Hardgrove 
grindability of 55, produce fineness of 
about 80% through 200 mesh with avail- 
able market coals. The practical steam- 
generating capacity is increased to near 
original rating by (1) increased heat- 
ing surface (2) additional head for 
boiler-water circulation (3) improved 
coal fineness. Before the change the 
old unit needed an expensive combina- 
tion of coal and oil to reach this output, 
and developed not more than 90.000 Ib 
per hr on coal alone. Changing the 
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First of two 240,000-Ib-per-hr steam generators of con- 
servative design. Heat release is only 14,700 Btu per cu ft 


burner gave a different flame shape— 
one much shorter. This permits more 
complete combustion within the present 
furnace without danger from impinge- 
ment. 

Extended Waterwoll. Fan capacity for 
the new conditions was adequate. The 
only modification was a change in the 
gear reducer to meet the increased load 
and a different admission nozzle for in- 
creased speed in the steam turbines driv- 
ing the fans. 

Some changes had to be made in the 
waterwall supports for the new tube 
lengths. No change in tube diameter was 
made. The extensions were welded to 


coal, 


the old tubes and rolled into the new 
headers. A 45-deg separation plate at 
the gas outlet from the boiler convection 
surface directs the outgoing gas into the 
mechanical dust collector. From there 
it enters the air heater, and through in- 
duced-draft fan and breeching goes to 
a 200-ft chimney. 

All these steps are only part of a full- 
scale boilerhouse modernization. That 
modernization, made necessary by a 
rapidly growing demand for steam, has 
been founded on a conservative, soundly 
engineered new steam generator. This 
unit and another to follow are rated at 
240,000 lb per hr at 630 psi, 700 F. 


Combination burner assembly (top pair of four) fires either 


oil or a combination for complete fuel flexibility 


A common header receives the output 
of both the new and older boilers. It 
furnishes steam for two 2000-kw back- 
pressure turbine-generators, fan and 
feed pump drives and two reducing 
valves. Additional turbine-generators 
are planned. Exhaust from these tur- 
bines and output from the reducing 
valves enter a 150-psi process header. 
Two reducing valves at this level bring 
steam to (1) 10-psi process line (2) 
deaerator and hot-process softeners. 

Fuel Selection. Before any selection 
of design for the new boiler was made 
the U. S. Industrial Chemicals, Inc 
considered all coal fields in north 


Minimum Maximum 
Moisture 1 11 
Volatile 14 38 
Fixed carbon 52 76 
Ash 6 24 
Sulphur 4 
Btu 9800 14,000 


Fusion temperature 1838 


I—Coal-Analysis Range, Purchasable 


Predominating 


Ultimate analysis Proximate analysis 
3-5 Hom 4.5 Btu/lb—12,737 
§ 28-36 N— 1.4 Moisture—4.8 
115-22 C—72.2 Volatile—29.35 
60-70 S— 1.7 Carbon—54.79 
7-12 O— 4.3 Ash—10.98 
2-3 Moisture—4.9 Softening temp ash—1950 F 
Ash—11.0 Hardgrove grindability—55 


ll—Fuel Analysis as Design Basis 


66 (70) 


POWER February |948 


A 
| 
] 
] 
| 
x 
| 
| 2900 
| 


y 1948 


Main boiler-room instrument board affords fireman complete control of steam 
generator plus set of charts for permanent records on vital equipment performance 


eastern West Virginia, southern Penn- 
sylvania and all of Maryland. From 
this survey they drew up a coal-analysis 
range desirable to purchase, Table I, 
and selected an average eastern bitu- 
minous coal with characteristics in 
Table II. This fuel served as a basis 
around which to design a new steam 
generator. 

Each element of that generator re- 
ceived the same thorough, sound rea- 
soning. For instance, the furnace has 
been designed to burn a coal with an 


ash-softening temperature of 1950 F, at 
a heat release of 14,700 Btu cu ft per 
hr. The pulverizers, fans and other aux- 
iliaries are built with a margin for over- 
load. In fact, this unit has already 
produced up to 300,000 lb per hr with 
no noticeable difficulty. Provisions have 
been made for oil-buzning as well as for 
coal. 

A mechanical dust collector has been 
located after the gas outlet from the 
boiler convection section and before the 
air heater, a spot similar to that in the 


older, revamped boilers. The gas finally 
enters a new stack mounted on the 
boiler-room extension. 

Water Supply. In a similar fashion 
the water system includes provisions 
that will enable it to handle up to 720,- 
000 lb per hr—the ultimate planned 
plant load. 

This water supply enters the system 
from two sources, condensate returns 
(up to 30%) and raw water (70 to 
90%). Raw water comes from deepwell 
pumps or city supply mains. This tie is 
necessary because there is a definite 
limit on the waters that can be drawn 
from the wells. A raw-water storage 
tank with a float-operated valve receives 
city water when the float falls below a 
definite level. 

From here the water passes through 
a clarifier in which the alumina clay 
in suspension is removed. Discharge 
from the clarifier undergoes a cold- 
water filtering operation before admis- 
sion to some process-heat exchangers. 
After gaining in temperature from this 
service the water goes through the first 
and second stages of a_hot-process 
softener and a set of hot-water filters. 
It is now ready for the deaerating 
heater and then the boiler feed pumps. 

Condensate returns to its own storage 
tank, and leaves from there for the 
deaerating heater where it joins the 
makeup water supply. A_live-steam 
line from the 150-psi header supplies 
through a reducing valve enough steam 
to hold the deaerator pressure at 5 to 10 
psi. A line from the deaerator goes to 
the first stage hot-process softener, 
where most heating is done and air is 
vented. 

Feedwater Treatment. These hot- 
process softeners serve chemical feed- 
water treatment. Feeder lines, direct 
to the boiler drums for phosphate and 
t the deaerator for sulphite, are in- 
stalled in the event such chemical treat- 
ment is temporarily required. 


PRINCIPAL POWER-PLANT EQUIPMENT 
Curtis Bay, Md. Plant of U. S. Industrial Chemicals, Inc 


STEAM-GENERATING EQUIPMENT: 


Boiler, 240,000 1b per hr, 630 psi, 700 F....Combustion Engrg Co, Inc 
Waterwall surface, 
extensions to existing unit...... 


Engrg Co, Inc 
verizers, 4, bowl-mill type, 


80% through 200 mesh..... Raymond Pulverizer Div 
Burners, 4 RO type, combination, coal, oil..Combustion Engrg Co, Inc 
Burners, 4, differential-pressure type......... .+..-Peabody Engrg Corp 


Fans, 2, induced and forced, turbine driven......B F Sturtevant Div 
Turbines, 2, 630-psi steam exhausts at 150..Terry Steam Turbine Co 


Combustion control, 2, compressed-air operated.......... Hagan Corp 
Dust collector, 1, present boilers 160,000 lb of gas per hr, 

Dust collector, 1, new boiler, mechanical, tubular—Buell Engrg Co, Inc 
Pyrometer, recording, 12 point............ --Leeds & Northrup Co 
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Recorders, COz........ me Mays Corp 
Regulators, feedwater, 2-element and 3-element....Bailey Meter Co 
Water-level indicator.............++++++++Reliance Gauge Column Co 


Water columns, bi-color........ .++++»Diamond Power Specialty Corp 
Soot blowers, sequential system on new; de-slagging, etc, 


PUMPS AND WATER CYCLE: 
Feedwater, 1, 700 gpm, turbine-driven, differential- 


Co 
Turbine, 1, 630-psi supply steam exhausts 
Terry Steam Turbine Co 


Deaerating heater, 1, 720,000 lb per hr, 5 to 10 psi.... The Permutit Co 
Water softener, 1, hot process, 2 stage, 

Clarifier, 1, cold water, 1 stage, 63,000 gal per hr..........Infilco Inc 
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Fit The Air-Conditioning 


This concluding article shows how to solve design problems. 
Part | gave reasons for studying building requirements and 
making a complete physical survey before designing a system 


By J D CONSTANCE, Professional Engineer 


P THE SIMPLE EXPEDIENT of installing 
less cooling surface and operating it at 
lower temperature sometimes materially 
reduces the first cost of equipment. Be- 
cause the combined condensing unit 
and evaporator fit the load at a lower 
suction pressure, the horsepower re- 
quirements per ton of refrigeration in- 
crease, Fig. 7. But this increased power 
use is offset by the attendant improve- 
ment in comfort conditions at the lower 
indoor humidities. 

Change in Humidity. Conversely, a 
slight increase in design-indoor humid- 
ity may use greater coil surfaces and, 
therefore, a more expensive evaporator 
assembly, but lower power-consuming 
refrigeration equipment. Of course, less 
comfortable conditions of humidity pre- 
vail. Since condensing-unit capacity 
varies in steps according to motor size, 
a change in design-indoor humidity may 
easily determine economies in first cost 
of the condensing unit. Variations in 
design-indoor dry-bulb temperature af- 
fect equipment selection similarly but 
to a different degree. 

Economic selection of equipment thus 
requires a balance between operating 
expense and fixed charges. Although 
total cost may be reduced by slight 
changes in design-indoor conditions, 
these are beyond the control of the 
application engineer in industrial and 
process applications, and often in com- 
fort installations, because conditions are 
either defined by the process or set by 
contract. He must confine his efforts, 
therefore, to variations in air flow and 
characteristics of heat-transfer surface 
in arriving at the most economical ar- 
rangements. 

Conditions That Need Reheat. The 
straight line joining points 1 and 2 in 
Fig. 8 may fail to intersect the satura- 
tion line (Part I, Jan 1948, p 80) be- 
cause of high latent-heat load require- 
ments. This indicates that the ratio of 
latent- to sensible-heat loads (curve 
slope) is so great as to require an addi- 
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tional air-treating device. Remember 
that surface-type equipment has definite 
limitations with respect to dehumidifica- 
tion. Once entering-air conditions, 
point 1, are set, the maximum ratio of 
latent to sensible capacity attainable 
with that particular coil is fixed by the 
steepest line that can be drawn through 
initial point 1, and yet terminate on 
the saturation curve. This is a tangent 


to the 100% saturation curve. Thus, 
with the entering-air point fixed, 


changes in surface-cooler design and 
modifications to air flow, such as by- 
passing, Fig. 9, will not further in- 
crease the amount of dehumidification 
with respect to sensible cooling. This 
holds true for extended surface coolers 
of all types. 

Reheat or Sorbent. Only alternative 
is to supplement the surface cooler by 
some device that alters the temperature 
or humidity of the air. One method is 
to reheat the air, Fig. 10, after it has 
been cooled and dehumidified. Another 
way is to dehumidify the air chemically, 
Fig. 11, before passing it to the surface 
cooler. Reheat is commonly used when 
the ratio of latent to sensible heat is 
greater than can be handled simul- 
taneously in a single process. Air en- 
tering the conditioner may be cooled by 
a surface maintained at some temper- 
ature below the initial dewpoint cor- 
responding to 2 on Fig. 8, to some point 
where the correct amount of moisture 
has been removed. In removing the 
latent heat and sweating out moisture 
from the air stream, more than the re- 
quired amount of sensible heat is re- 
moved. This results in a low dry-bulb 
temperature. 

Watch Dry-Bulb Temperature. If air 
is introduced to the conditioned space 
without further treatment, dry-bulb 
temperature will be below the design 
value. With normal ceiling height, 
architectural treatment and_ supply- 
grille setting, dry-bulb temperature of 
entering air should not be more than 


Power to motor 
! 


' 
or “Power to 
- 
ged 
oe 
oo} / 
=x 
| Compressor 
loss / 


<-~--Compressor 
indicated power 


Suction pressure, psi ———» 


ON A GIVEN LOAD, lowering the sug 
pressure will increase the horsepower per 


lit 


15 F below design value. To avoid too 
low a temperature or too great a diffu- 
sion, the air stream leaving the cooling 
coil must be warmed by a reheat coil 
in the conditioner or in the supply duct. 

If point 3, Fig. 8, is the fixed condi- 
tion of air supply to the conditioned 
space, length of line 2 to 3 represents 
reheat requirements. Ideal setup is to 
condition the air down to the introduc- 
tion point, but this is seldom done in 
practice. 

Problems on Selection. The follow- 
ing example illustrates the principles 
involved in selecting equipment for 
cooling and dehumidifying. For com- 
fort cooling, the design conditions 
could apply to areas in and around 
New York City and Tampa, Florida. 


DESIGN CONDITIONS 


Outdoors, 95 F dry bulb, and 
78 F wet bulb 


Indoors, 80 F dry bulb, and 

50% relative humidity 
Outdoor air supply, 1340 cfm 
Total sensible heat gain, 87,000 Btu per hr 
Total latent-heat gain, 48,300 Btu per hr 
Ratio, latent-to-sensible-heat gains 0.56 
Total air circulation, 4000 cfm 


The absolute humidities at design 
outdoor (o) and indoor (i) conditions 
are determined from the psychrometri¢ 
chart (see Jan 1948 Power, p 83. for 
explanation of symbols) : 

Wo 
Wi 


117 grains per lb 
77 grains per lb 
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System The Load 


humidity 


Absolute 


H LATENT-HEAT LOAD is indicated if 
line 1-2 fails to touch saturation curve 


Temperature 


© 


Outside air 


To conditioned space—__ 


feturn air 
a 


‘Automatic damper motor 
/ 


~ 


Bypass 


Fan 


—Motor 


CHANGES IN DESIGN of the surface cooler and bypassing do not increase the de- 
humidification with respect to the sensible cooling if the air conditions are fixed 


The conditions of air entering the 
cooling surface are determined from: 


Mo 
9. 4-i&= — t) 
10. — = — 
and thus, 
1340 
th = 80 + 759 (95 — 80) = 85F 
1340 
90.4 gr per lb 


Air-Flow Rates. On the psychromet- 
ric chart this corresponds to a wet-bulb 
temperature of 70.8 F. Note that we 
used volume-flow rates instead of 
weight-flow rates called for in the equa- 
tions. Resulting error is so slight that 
this method may be used without af- 
fecting the final result within measur- 
able limits. 

Rating tables for cooling surface may 
be used if available. They give latent 
and sensible heat capacities for various 
dry- and wet-bulb temperatures, re- 
frigerant temperatures and airflow rates. 
Together with condensing-unit ratings 
of suction temperature or pressure, 
speed, condensing-water requirements 
and capacity, a graph similar to Fig. 6 
in Part I may be developed. 

For this type of application use an 
evaporator temperature of 45 F. All 
that is necessary is to plot two points 
and draw a straight line through them, 
treating both condensing unit and coil 
in the same manner. It is merely nec- 
essary to select a surface having a 
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56% ratio between latent- and sensible- 
heat capacities when extracting 87,000 
+ 48,300 = 135,300 Btu per hr. 

This is equivalent to removing heat 
equal to 135,300/12,000 = 11.28 tons 
refrigeration from about 4000 cfm of 
air initially at 85 F dry-bulb and 70.8 F 
wet-bulb temperature. 

Required temperature and humidity 
of the air leaving the cooling surface, 
point 2 in Fig. 8, may be determined 
from: 


Accordingly, our figures show that: 


bh = 8 106 x 4000 ~ 
48,300 
= 90.4 — 4000 ~ per Ib. 


Surface Temperature. Locating points 
1 and 2 on a psychrometric chart, skele- 
ton form Fig. 8, and extending the 
straight line joining them until it inter- 
sects the saturation curve, we find the 
required surface temperature, ¢,, is 


11. h-h= and 54 F. Another common term for this 
1.06 XQ 
12 — value is “apparatus dewpoint. 
ia Q Mean temperature difference between 


—Return air 


(Reheat coil 


Cooling 


5 Outside air 


Fon 
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SURFACE COOLER can be supplemented by reheating the air after it has been 
cooled and dehumidified when the ratio of latent to sensible heat is high 
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WHEN THE RATIO of latent to sensible heat is high the surface cooler can be 
supplemented by dehumidifying the air chemically before it enters the cooling coil 


the air and the surface according to 
equation 3 is: 


— tn = = 18.9F 
23 — 


The selected coil would have a sur- 
face area given by equation: 


H, 
1 e Ag 


87,000 

where 7.2 is the over-all coefficient of 
heat transfer taken from table above, 
which correlates h, and face velocity of 
air stream for the system under dis- 
cussion. 

The face velocity limits are those 
used in practice with the maximum not 
over 600 fpm. Best design would be 
500 fpm, which we will use here. The 
over-all coefficients are for wet surfaces 
with moisture condensation that suits 
conditions. Required face area using 
a face velocity of 500 fpm is: 


A. 


14, Ay -2-5- 8.0 sq ft 


Cooling-Surface Depth. A coil hav- 
ing about 8 sq ft face area with a lim- 
iting face velocity of 600 fpm satisfies 
the job requirements. In addition, the 
coil’s shape (number of rows deep) 
affects the dehumidifying efficiency of 
the system. As the depth of cooling 
surface increases more dehumidification 
is obtained with a greater slope of line 
1 to 2 in Fig. 8. Various combinations 
are usually presented in manufac- 
turer’s data sheets in multiples of 2, 4, 
6 and 8 row-deep coils. 

Suppose that rating tables are not 
available, and a surface having the fol- 
lowing characteristics is to be used: 


Ratio of outside surface to face area.... 38.4 
Ratio of outside to inside surface....... 9.8 
Heat transfer coefficient, refrigerant 

Heat transfer coefficient, air side (table above) 
Face area (2-sq-ft multiples) 


The coil, whose characteristics were 
computed in equations 13 and 14, has 
a ratio of outside surface to face area 
of 80, but the surface under considera- 


Heat-Transfer Coefficient 
Vs Face Velocity 


Face Velocity, he 
fpm Btu/hr/sq ft/t 
350 5.9 
400 6.3 
450 6.9 
500 7.2 
550 7.8 
600 8.0 


tion has a ratio of 38.4 per coil or 76.8 
for two sections deep in the direction 
of air flow. Because this is less than 
the required 80 and the face areas come 
in multiples of 2 sq ft final economical 
selection is a coil two rows deep with 
a face area of 8 sq ft. 

Fig. 6 (in Part I) may be checked 
mathematically if the refrigerant tem- 
perature is calculated directly. The in- 
side area of the coil may be determined 
from information at hand: 


8X 2X 38.4 
A, = = 62 sq ft 
The refrigerant temperature is 
_ gy _ (135,300) _ 
te = 54 m0 x62 F 


This agrees closely with the 45 F pre- 
viously approximated. 

Here we would choose a condensing 
unit having a capacity of 135,300 Btu 
per hr at an evaporator temperature of 
43 F, or slightly lower to allow for 
pressure drop in the suction line. 


Telltales for Pressure Vessels 


> MANY UNFIRED PRESSURE VESSELS are subject to corro- 
sion or erosion, or both. Useful life can be extended by 
highly resistant materials or by thicker metal than 
needed to withstand working pressure safely. 

In looking for evidence of corrosion or erosion, 
examine areas at (1) riveted joints (2) portions of 
metal that have been cold-worked and (3) heads de- 
signed with a short-knuckle radius where stresses may 
concentrate. Grooving points to active corrosion. 

Corrosion on external surfaces can be seen if area is 
accessible. Only way to examine inaccessible surfaces 
is to expose them. If an area’s condition looks dan- 
gerous, drill test holes to measure metal thickness. 
As a precaution against failure, periodic inspection 


can be supplemented by drilling telltale holes in the 
metal wall. Most effective method is to drill holes into 
the plate from the surface opposite the one exposed to 
attack. Then corrosion or erosion opens the hole and 
allows the vessel’s contents to leak out and warn the 
attendant. Never drill telltale holes too deep. Leave 
enough metal in the bottom to withstand working pres- 
sure safely. If there is any danger from leakage 
through the holes do not drill them. 

If a leak develops in an unfired pressure vessel do 
not weld the hole, and put it back in service without 
thoroughly examining both surfaces. Someone may 
have drilled a telltale hole to warn of reduced thick- 
ness from corrosion or erosion. — The Locomotive 
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1948 


TWO 5000-KW AUTOMATIC EXTRACTION condensing units 
were converted to operate also as mixed-pressure units by re- 
placing the check valve in the extraction line with a trip 


throttle valve. The turbine-inlet valves were drilled to pass 
5000-Ib-per-hr cooling steam through unit to the condenser 
when turbine is turning at rated speed but carrying no load 


Rebuilt Steam Turbines Modernize 


This Twenty-Year-Old Paper Plant 


To carry increased steam and electric loads at greatest over- 


all economy, two automatic-extraction condensing turbines were 


easily converted to act also as mixed-pressure units. 


Flexi- 


bility and efficiency over wide load range feature new setup, 


which includes a large new noncondensing turbine-generator 


By G H SUHS, Chief Engineer, Sorg Paper Co 
and R D McARTHUR, Turbine Specialist, General Electric Co 


>In 1928, tHE Sorc Paper Co, Mid- 
dletown, Ohio, installed two 5000-kw 
condensing automatic-extraction tur- 
bine-generators with three boilers to 
supply power and steam to its mill. At 
that time steam at 20 psig was used for 
drying paper. This product was largely 
a soft white paper, needing relatively 
little power. 

The turbines were built for operation 
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with 400-psig 700-F inlet steam, 2-in. 
Hg abs exhaust, automatic extraction 
at 20 psig and uncontrolled-extraction 
of small steam quantities at about 80 
psig. Original plant layout is shown on 
p 72, and the individual turbine per- 
formance curves on p 73. Original 
peak electric load with all six paper 
machines running was 3750 kw. One 
turbine could carry the load with the 


other unit acting as emergency standby. 

In its day this plant, one of the most 
progressive industrial power units built, 
had fully justified its design. 

Growing Loads. Steam and electrical 
loads grew with passing time because 
of higher production and changes in 
paper type. Production increased from 
30,000 tons annually in 1928 to 70,000 
tons in 1946. Also, the paper machines 
were speeded up, needing more power 
and higher-pressure steam in the driers. 
At present, six paper machines use 
9000 kw and the largest machine alone 
takes 3000 kw. Energy requirements 
often exceed 215,000 kwhr daily. 

Additional boiler and turbine ca- 
pacity were needed, so a study was 
made of alternate schemes. Steam at 
600 psig was considered, but the gain 
was not enough to justify two plant 
pressures with increased design and 
operating complications. This probably 
would not be true if the original pres- 
sure had been 250 psig or less. A new 
boiler was installed in 1946 to produce 
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TRIP-THROTTLE VALVE, above, replaces 
the oil-tripped nonreturn valve, shown be- 
low, in the turbine-extraction line to allow 
the units to operate on mixed pressure 


120,000 lb per hr continuously at 400 
psig and 700 F, burning pulverized 
coal. 

The obvious addition seemed to be a 
new 7500-kw condensing automatic-ex- 
traction turbine alongside the existing 
units. But a study of steam and elec- 
trical loads showed that while the mill 
runs the steam demand is never less 
than 100,000 lb per hr. This suggested 
a backpressure turbine. Further study 
showed that a heat balance could not 
be achieved at all times without gener- 
ating some condensing kw. Since the 
condensing power is always small, con- 
sideration was given to rebuilding the 
existing turbines to mixed-pressure op- 
eration. This could be done by simply 
replacing the positive-closing nonreturn 
valve with a trip throttle valve in the 
extraction line of each unit, sketch 
above. This allows either admission or 
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400psig-700 F Moin steam header 


Reducii 
valve 


Automotic- extraction, condensing 
unit 


Avtomatic-extraction, condensing 


ORIGINAL PLANT LAYOUT featured two 5000-kw automatic-extraction condens- 
ing turbines which took 400-psig 700-F steam and supplied 20-psig steam to mill 


extraction of low-pressure steam as de- 
mands require, top of next page. 

Over the years, steam pressure in the 
driers had been raised from 20 to 40 
psig; it may be raised to 50 psig later. 
The left-hand performance curve, at 
bottom of p 73, shows maximum flow 
to exhaust of 40,000 lb per hr with an 
extraction pressure of 20 psig (35 
psia). Flow through a turbine section 
varies directly with the absolute steam 
pressure ahead of that section. Hence, 
with 40 psig (55 psia) at the extrac- 
tion opening, flow through the turbine 
exhaust section would be 63,000 lb per 
hr. 

Adapting Condensers. Each condenser 
has 6000 sq ft of surface and handles 
40,000 lb per hr of steam. With 
increased steam flow through turbine 
exhaust, condenser capacity had to be 
increased. An idea to replace the exist- 
ing units with new, larger ones was 
discarded in favor of the following 
scheme. It was found that by raising 
circulating-pump speed from 690 to 870 
rpm enough water could be furnished 
to each condenser to handle 60,000 Ib 
per hr of steam. With 80-F cooling 
water an absolute pressure of 2 in. Hg 
could be maintained. This requires a 
50-hp motor to replace the old 30-hp 
one. The higher cooling-water velocity 
not only increases heat transfer but 
helps keep condenser tubes free of silt. 

Speed Governing. To benefit most 
from the high efficiency of the 7500-kw 
back-pressure turbine, as much steam 
as possible should be passed through it. 
To do this, frequency will be held by 
the new unit. The old 5000-kw turbine. 
running parallel with the 7500-kw unit, 
will hold the mill steam pressure (40 
psig). Speed governor of the 5000-kw 
unit will be set to keep its high-pres- 
sure valves closed at frequencies above 
59 cycles. Thus, these valves will ordi- 
narily be closed. 

First high-pressure valve to open and 
the grid-extraction valve will be drilled 


to pass a steam leakage of 5000 lb per 
hr, to ventilate or cool the turbine. The 
backpressure turbine will furnish steam 
to the mill up to either its capacity or 
the demand. If steam demand is greater 
than will pass through this turbine at 
the prevailing kw load, the reducing 
valve will furnish the balance and the 
condensing turbine will merely float, 
passing 5000 lb per hr clear through to 
the condenser. This cooling steam will 
not quite carry the no-load losses so 
there is no danger of runaway. 

If, as will normally prevail, the kw 
load exceeds the power generated by 
mill steam, the control on the grid 
valve will open it to allow enough steam 
to pass through the backpressure tur- 
bine into the mixed-pressure turbine to 
the condenser to generate the needed 
kw. This arrangement will produce any 
kw demand from 0 to 12,300 kw and 
any mill demand from 0 to 210,000 lb 
per hr within the limits of the right- 
hand chart, bottom of page 73. 

Speed governor on the backpressure 
turbine must govern over a kw range of 
0 to 12,300 kw. This is 12,300/7500, or 
164% of its rating. An _ ordinary 


COST COMPARISON 


7500-Kw Condensing Extraction 


and Noncondensing Turbines 


Condensing- Non- 
extraction condensing 
Equipment turbine turbine 
Turbine-generator. 237,000 220,000 
Condenser and 
auxiliaries 50,000 
Rebuilding old 
turbines 
New cooling- 
water line 


$234,000 
Saving in 
investment ..... $58,000* 
Annual fuel saving $35,000 
* Does not include (1) lower foundation cost 
for noncondensing turbine (2) lower cost 
piping layout (3) lower turbine installation 
cost. 
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400 psig- 700F Moin steam header 


Condensing, extraction, mixed-pressure unit 


Condensing, extraction, mixed-pressure unit 


40 psig steam header 


Non-condensing unit 


=||= 7500 kw 


To mill 


MODERNIZED PLANT LAYOUT USES new 


4% governor would give about 6% 
speed change for this load range. 
Therefore, this turbine is _ being 
equipped with a hydraulic speed cor- 
rector to keep speed changes within 
satisfactory limits (+0.1% for gradual 
load or flow change). 

Pressure governor on the 5000-kw 
mixed-pressure turbine must govern for 
flow ranges far beyond its original cap- 
abilities. This control (1928 design) is 
being replaced by a modern design that 
will hold pressure within +14 psi when 
flow changes are gradual. With these 
alterations it is expected that both 
speed and pressure governing will be 
successful. 

Performance Comparison. Having de- 
termined that the turbines and conden- 
sers could be adapted easily, a study 
was undertaken of the economics of the 
alternate schemes. The turbine manu- 
facturer furnished data on (1) the old 
turbines after rebuilding (2) a new 


sure turbine, old units as combined mixed- 


7500-kw backpres- 
pressure and auto- 


7500-kw backpressure turbine (3) a 
new 7500-kw condensing automatic-ex- 
traction turbine. Combined perform- 
ance of a new 7500-kw backpressure 
turbine, operating in conjunction with 
one rebuilt 5000-kw condensing mixed- 
pressure turbine, was plotted in solid 
lines as shown in lower right-hand 
graph. Performance of a 7500-kw con- 
densing extraction turbine, operating 
alone under the same conditions, is 
shown by the triangular points; 5000- 
kw unit performance is shown by the 
circular points. 

At all flows to throttle above 94,000 
lb per hr the combination is best. If 
flows less than this prevailed, the kw 
load would be low enough so one 5000- 
kw turbine would be run alone anyway. 

At 5000-kw 60,000-lb-per-hr extrac- 
tion, performances of all these arrange- 
ments are identical. At high flows the 
combination arrangement shows as 
much as 20,000 lb per hr less flow for 


matic-extraction turbines. Preferred operation passes all steam 
through new unit first, old unit’s low-pressure end as needed 


a given kw and steam demand. This is 
because the efficiency of a straight non- 
condensing turbine is so much greater 
than the head end of an extraction tur- 
bine. Fuel saving with this operation 
has been estimated at $35,000 per year. 

Cost comparison of a 7500-kw con- 
densing extraction turbine and the plan 
chosen is shown in the table at the bot- 
tom of p 72. The backpressure turbine 
is less expensive; also, no new conden- 
ser and piping are needed. A new con- 
denser would have meant installing a 
new 200-ft 24-in. water line from the 
canal. The investment saving as listed is 
only partial. This figure of $58,000 does 
not take into account the lower foun- 
dation cost for a noncondensing tur- 
bine, lower-cost piping layout and lower 
turbine-installation cost. In addition to 
these advantages there is sufficient ca- 
pacity to supply a new large paper ma- 
chine when conditions warrant its in- 
stallation. 


| 
| | Moximum throttle tlw =| 
Maximum throttle flow 200 combined 7300 tu A 
100 
Fo ——Existing 5000-and 7500-kw back- 
per nr 180 |---| pressure units combined perform- — 
1b ance Ry 
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2 60 a Km unit T 
2G \4,° = @ 5000-kw unit at 
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Generator output, O00 Kw 
PERFORMANCE CURVES of the original 5000-kw turbines when 


operating with 400-psig 700-F steam and 
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extracting 20 psig 


COMPARISON OF PERFORMANCE CURVES shows superior effi- 
ciency for the combined operation at high steam-electric loads 
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As this illustration shows, many types 


of bearings find use in modern engines 


ROCKER-ARM BUSHING  PISTON-PIN BUSHING 


a 
PISTON-PIN BUSHING 


CAMSHAFT BEARING 


STRAIGHT-SHELL 


MAIN BEARING 


Modern Bearing Materials Meet Tough 


As new alloys and combinations of metals come into use, se- 


lection requires better knowledge of bearing requirements and 


properties of materials. Here are practical pointers on both* 


> As ENGINE SPEEDS INCREASE and bear- 
ing loads grow heavier, lining materials 
face ever more severe requirements. To 
meet these demands, original babbitts 
have been improved and new alloys de- 
veloped. While the new materials are, 
in general, superior to babbitts in load- 
carrying ability, they are apt to be less 
tolerant of departures from sound de- 
sign, accurate construction and good 
operation. Thus selection of lining ma- 
terials is today an exacting job, requir- 
ing thorough understanding of what is 
required of a bearing in a given ap- 
plication and of the properties of bear- 
ing alloys. 
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Bearing Requirements. To prove suit- 
able for bearing service an alloy must 
display: (1) adequate fatigue strength 
(2) good embedability and conform- 
ability (3) resistance to seizure (4) re- 
sistance to corrosion, and (5) if used 
as a lining, bondability. Let’s look at 
each of these characteristics to grasp its 
meaning and assess its importance. 

Fatigue Strength. Many rate fatigue 
strength as the most important of bear- 
ing-alloy characteristics. Failure from 
fatigue usually starts with cracks at the 
surface, which work downward well 
into the metal and frequently turn side- 
wards before reaching the bond. Such 


cracking finally results in detachment 
of pieces of the lining, known as spall- 
ing or “shelling-out.” This in turn 
causes progressive failure of the bear- 
ing due to increased friction and over- 
heating, resulting from disruption of 
the surface and consequent faulty flow 
of lubricating oil. The photos of fa- 
tigue failure on p 76 illustrate this. 

It is hard to obtain a true picture of 
the relative fatigue strength of alloys 
because of the difficulty of duplicating 
service conditions. There is little sim- 
ilarity between the ordinary fatigue 
tests and actual bearing operating con- 
ditions. The closest approach to actu- 
ality would be a test by flexing—open- 


* At the 19th National Oi] and Gas Power Conference 
of the Oil and Gas Power Division, ASME, four com- 
prehensive papers on bearings were presented by E 
Crankshaw and G W LaPier, Cleveland Graphite Bronze 
Co; B J Esarey, National Bearing Division, American 
Brake Shoe Co; W E Thill, Federal-Mogul Corp; and 
D B Wood, Aluminum Co of America. This article, 
and a preceding one (Jan, pp 84-87) is a condensation 
and free adaptation of these papers. 
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_ The following information regarding bearing applications 
in diesel applications will serve as a guide in selecting 
materials. 


MAIN AND CONNECTING-ROD BEARINGS 


In main and connecting-rod bearings, the journal is rotat- 
ing and in almost all cases lubrication is sufficient so material 
selection depends largely on bearing loads. Within their 
load-carrying capacity, lead- or tin-base babbitts are pre- 
ferred. As loads increase, higher-duty materials come into 
the picture. High-lead copper alloys have been used, but in 
such cases it is necessary to keep shaft hardness up to about 
400 brinell. This reduces shaft wear substantially, particu- 
larly under abrasive conditions. With trimetal bearings— 
consisting of an intermediate layer of copper-lead, and a 
surface layer of precision-plated white metal—and aluminum 
bearings, it is found that such shaft hardness is not needed. 
This makes it possible to use high-duty bearing materials 
on large diesel shafts where heat treatment is not always 
economical. 


ROCKER-ARM BUSHINGS 


Although oscillating motion is inherent in rocker-arm 
bushings it has been found that tin- or lead-base babbitts 
are satisfactory for light loads. For medium loads, a 25% 
leaded bronze is often used, requiring a hard shaft. In 
highly loaded applications and in large diesels, it becomes 
necessary to revert to higher duty materials, such as 80% 


SERVICE CONDITIONS AND MATERIALS OF DIESEL BEARINGS 


copper, 10% lead and 10% tin, with shafts of about 60 
Rockwell C hardness. 


PISTON-PIN BUSHINGS 


High impact loading and, in many cases, limited lubrica- 
tion have made it necessary to incorporate extremely hard 
piston pins as well as hard and high-load-carrying bearing 
material, Split steel-backed bushings lined with 80% copper, 
10% lead, and 10% tin have almost entirely eliminated 
difficulty in these applications. In some cases, an alloy of 
copper, with 4% each of lead, tin, and zinc, is used as an 


alternate, particularly in smaller diesels. 
STARTER-MOTOR BUSHINGS 


Because of intermittent operations and the possibility of 
improper lubrication, 25% copper-lead graphited split bush- 
ings have found wide use in starter-bushing applications. 


OIL-PUMP BUSHINGS 


Lubrication usually proves satisfactory in oil-pump body 
and driven-gear applications, and tin- or lead-base babbitts, 
along with aluminum bearing alloys, find use. 


CAMSHAFT AND GENERATOR BUSHINGS 


Because of rotating motion, light loads and ample lubrica- 
tion, it is advantageous to employ the tin- or lead-base bab- 
bitts and aluminum alloys, although copper-lead alloys are 
sometimes being used. 


ing and closing the bearing—causing 
alternating tension and compression 
stress in the metal. Unfortunately for 
clear understanding, flexing of the bear- 
ing shell is not always the major cause 
of failure. It is, however, a contributing 
cause and sometimes the sole cause. 

The tension stresses required, in addi- 
tion to the normal compressive stresses, 
may result from the difference in rate 
of thermal expansion between the lin- 
ing and the back. In a steel-backed 
tin-base babbitt-lined bearing a rise of 
130 F can produce over 13,000-psi 
stress, higher than the yield point of 
any ordinary babbitt. Such tension 
Stresses, plus the normal compression, 
may open cracks in the surface. 

Stress in lining material after casting 
on the backing is high and of the order 
of magnitude of the lining’s yield point. 
When the bearing is subsequently 
heated to 150 F, stress drops to a small 
value because the high rate of creep 
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relieves it. Cooling down to room tem- 
perature causes stress to return to a 
high value. Examination of operating 
conditions shows that during starting 
and initial running before the bearing 
warms up, tensile stresses will be high 
but they become small when the bear- 
ing runs warm. 

It has also been shown that cracks 
indicating incipient fatigue failure can 
be produced by alternate heating and 
cooling of a portion of the lining sur- 
face through relatively few cycles. In 
early fatigue failure, the bearings often 
show signs of excessive localized heat- 
ing of the surface. 

Today’s clearer picture of fatigue- 
failure causes has influenced the trend 
to thinner linings. Reducing thickness 
of the lining does not prevent the 
stresses but it does decrease their size. 

Embedability. Inevitable presence of 
dirt in diesel engines demands that 
bearings display embedability. Require- 


Demands Diesel Service Conditions 


ments vary greatly from engine to en- 
gine, and with geographical and cli- 
matic conditions. Where oil and air 
filtration are employed, the variation 
is less and tends to depend mostly on 
filtration effectiveness. 

When dirt enters the bearing clear- 
ance space, it must embed in the bear- 
ing material or cut a groove around 
shaft or bearing. This should not be 
confused with the scoring resulting 
from insufficient anti-seizure character- 
istics. Confusion may be avoided by 
reserving the term “scoring” for the 
case just mentioned and using the term 
“cut” or “dirt-cut” to refer to bearings 
grooved by dirt and foreign matter. 

Conformobility. If it were possible 
to construct engines with complete ac- 
curacy and alignment, and if no dis- 
tortions occurred in operation, the con- 
formability of a bearing material would 
have little or no importance. Actually, 
of course, firing loads and other oper- 
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SOME TYPICAL 
DIESEL-ENGINE 
BEARING FAILURES 


EXCESSIVE DIRT in the engine assem- 
bly or in the lubricating oil caused rapid 
shaft wear 


and this bearing failure 


ating conditions distort engine struc- 
tures. This may produce edge contact 
between bearing and shaft. Heat gen- 
erated by the metal-to-metal contact 
may be sufficient to cause bearing fail- 
ure. If the metal can conform, it ad- 
justs itself to the new condition. Even 
if the bearing fails, ability to conform 
will often prevent shaft damage. 

The qualities of embedability and 
conformability have been combined by 
Underwood as “deformability” and he 
lists bearing materials in increasing 
order of deformability as follows: (1) 
bronzes (2) silver and copper (3) alu- 
minum alloys (4) copper-lead with tin 
or silver (5) thin babbitt overlays 
(0.003-in. or less) (6) copper-lead 
(7) cadmium alloys and (8) lead- and 
tin-base babbitts. 

Seizure Resistance. More time has 
been spent testing bearing materials for 


seizure resistance than for any other - 


property. Unfortunately, laboratory 
bearing-test rigs are so rigid and accu- 
rately made, to secure reproducible re- 
sults, that interpreting their data in 
actual serviceability is extremely diff- 
cult. Such tests serve, however, to rank 
materials roughly and to eliminate those 
clearly unsuitable. 

Seizure-resistance data can be of 
value when measured in periods of high 
overstress in actual engine service. If 
bearing engineers and users could com- 
pare notes when seizure does occur, it 
would add greatly to our knowledge. 
Unfortunately a crankshaft is damaged 
in the process and since the informa- 
tion applies to only one engine it is 
expensive knowledge to obtain. 

On the basis of seizure resistance 
of an actual bearing in an engine, 
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FATIGUE FAILURE shown here resulted 
from overloading the bearing material. 
Note the typical condition of the surface 


without any overlay of lead-tin for “run- 
in,” Esarey ranks the materials during 
periods of overstress as follows: (1) 
lead-base babbitt (2) tin-base babbitt 
(3) copper-lead on steel back (4) cen- 
trifugally cast tin-lead bronze (5) silver 
with small additions, electro deposited 
(6) cadmium-silver (7) copper with 
small silver additions. Gridding the 
surface and filling it with babbitt and 
providing a lead-tin run-in surface 
markedly improves seizure resistance 
of silver, centrifugally cast lead-bronze 
and copper-clad steel-back bearings. 

Corrosion Resistance. Studies of cor- 
rosion resistance bring out the point 
that nearly all bearing materials can 
be corroded by some set of conditions, 
depending on type of acid and tempera- 
ture. In general, operating tempera- 
tures and changes in oil conditions of 
present-day engines are such that bear- 
ings with a lead-tin or lead-indium over- 
lay give satisfactory corrosion resis- 
tance, or have this resistance as an 
inherent characteristic. Originally de- 
veloped as a run-in surface for silver 
bearings in aircraft engines, the lead-tin 
and lead-indium overlays provide com- 
plete coverage of bearings for surpris- 
ingly long service periods. 

Bondability. Ability to obtain con- 
sistently strong bonds between lining 
and back is largely a matter of careful- 
ness and manufacturing procedure if 
suitable materials are used. With 
modern methods in which the human 
element is removed as much as possible 
(for example, by centrifugal casting 
under electrical control) good bonds re- 
sult consistently. The Kolene process 
for steel or cast-iron backs gives per- 
fectly satisfactory bonds if care is 


OIL-FILM FAILURE allowed metal-to- 
metal contact in this illustration. Re- 
sulting seizure caused condition shown 


taken to follow the instructions. Ability 
to obtain strong chemical bonds per- 
mits the present-day elimination of 
dovetails and other mechanical bonds. 

Over-all suitability of a material for 
bearing service may be summed up as 
wear resistance, defined by Gillett, Rus- 
sell and Dayton as “the resultant of fit 
and finish, seizure propensities, behavior 
with grit, corrosion resistance (forma- 
tion of corrosion products that are 
wiped off shows up as wear) and 
strength and hardness. It is vastly af- 
fected by how the bearing is operated 
as to temperature, nature of loading and 
cleanliness of oil, and especially the 
relative number of stops and starts, 
that is the opportunity for seizure.” 

Babbitts. Invention of babbitt metal 
as a lining for bearings represented a 
tremendous advance. In general, we can 
still say that within their strength lim- 
its, babbitts are acknowledged the best 
bearing materials. They are tolerant 
of dirt and work well with all normal 
types of shafting material. They en- 
dure insufficient or intermittent lubri- 
cation and considerable distortion. Tin- 
base babbitts are well known, and have 
enjoyed general usage in perhaps more 
varied applications than any other lin- 
ing material. High-lead babbitts, the 
general substitute for tin babbitts be- 
cause of tin shortages, comprise several 
general groups differing mainly in the 
minor constituents added for harden- 
ing. Tin-antimony, silver, arsenic and 
alkali earths are used. 

When babbitts are stressed oF 
pounded too heavily, they fail in fatigue. 
Thus it has proved necessary to de- 
velop stronger materials to meet more 
severe demands. In general, these 
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stronger alloys require harder shafts, 
more and cleaner lubricant, better jour- 
nal-surface finish and greater construc- 
tional accuracy. 

Lead-Bronze Bearings. Several gen- 
eral groups of alloys have found appli- 
cation as bearing linings where loads 
are too high for babbitts. One group 
comprises the lead bronzes, with 18 to 
22% lead added to the copper-tin alloy 
that is bronze. Development of cen- 
trifugally cast lead-bronze came about 
just before the war period when steel 
tubing became increasingly short in 
supply. It was believed that a material 
of good conductivity and uniform 
throughout would eliminate the weak- 
nesses of a bonded bearing and lead- 
bronze seemed suited for the job. Good 
results were obtained. 

To extend the life in heavy-duty serv- 
ice, lead-bronze bearings were gridded, 
that is, the bearing surface was in- 
dented and filled with silver-lead bab- 
bitt. It was found that shape and 
depth of indentations, and relative pro- 
portion of gridded area to parent 
metal are not critical. Economical man- 
ufacturing methods were developed for 
gridding. It improves embedability, 
provides conformability and removes 
need for hardening the shaft. In periods 
of great overstress the babbitt melts out 
of the grooves to form a running sur- 
face and prevent seizure. Addition of 
an 0.002-in. run-in surface of electro- 
plated lead-tin further improves seizure 
resistance and increases corrosion re- 
sistance. 

Copper-Lead Alloys. Some mixtures of 
copper and lead have been used as 
bearing materials for some years and 
are by the nature of their structure 
suited for high loadings. A sacrifice in 
conformability and the need for a hard- 
ened or treated shaft of 300 brinell 
or harder are characteristics of these 
bearings. 

Where soft shafts must be used, or 
where extremely high speeds are met, 
only the white metals will serve. It is 
also known that load-carrying ability 
of white metals, their weak point, can 
be increased by decreasing lining thick- 
ness drastically. This led to the so- 
called micro bearing, with a few thou- 
sandths of babbitt on a steel back, and 
the trimetal bearing, with a steel back, 
an intermediate layer of leaded bronze 
and a surface layer of babbitt. 

Cutting the babbitt thickness to about 
0.001 in. in thickness and using a cop- 
per-lead intermediate layer permits 
still further increase in load-carrying 
ability. The steel back and interme- 
diate layer are formed and machined, 
complete to precision limits. The sur- 
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GRIDDED BEARING is made of lead-bronze, in one piece. 


are filled with a silver-lead babbitt. 


face layer of white metal is precision 
plated so no further machining is re- 
quired, 

In the early days of such bearings 
there was some concern about operat- 
ing on the intermediate copper-lead 
layer after the plated white metal had 
disappeared. Considerable experience 
proves that the soft overlay adjusts it- 
self to off-conditions of assembly and 
distortion so that when the overlay 
goes the load is carried over the entire 
length of the bearing with resulting 
satisfactory performance. 

Other Lining Materials. Cadmium 
linings, of which the popular alloys are 
cadmium-silver copper and cadmium- 
nickel, are capable of high loadings. 
They require a minimum shaft hard- 
ness of about 250 brinell. In this con- 
nection shaft surfaces should, in gen- 
eral, be as hard as possible, regardless 
of the lining material. Since hard- 
nesses above those normal to customary 
shafting materials involve heat treat- 
ment or other special processing, they 
present problems to the engine manu- 
facturer. It is thus desirable to hold 
shaft hardness to the minimum con- 
sistent with the all-round requirements 
of the engine application. 

Wartime requirements popularized 
silver, bonded to a steel back, for high- 
load-carrying* bearings in aircraft en- 
gines. A plated run-in surface of lead- 
tin or lead-indium is required to pro- 
vide satisfactory performance. Since 
dirt is an enemy of such a hard bearing 
material, even with an overlay, this ma- 
terial is not normally recommended 
for diesels, where service conditions are 
apt to be severe. 

Aluminum Bearings. Considerable 
interest attaches to the recent develop- 


Surface indentations 
This construction improves the embedability 
and conformability, and eliminates the necessity for hardening the shaft, journals 


ment of bearings made of aluminum 
alloyed with tin and other minor addi- 
tions. Most builders have tested or are 
testing such materials and at least one 
manufacturer is using aluminum-alloy 
bearings in a commercial engine. The 
alloy on which most work has been 
done consists of commercially pure alu- 
minum with a 6.5% tin, 1% copper 
and 1% nickel. Another alloy, having 
the same composition except for the 
addition of silicon, shows improved re- 
sistance to scuffing and has been re- 
leased on an experimental basis. Both 
alloys may be given a stabilizing heat 
treatment after casting, or may be cold- 
worked. The cold-working improves 
load-carrying ability. The alloy with sili- 
con is recommended only where shaft 
hardness is over 300 brinell and can be 
used to advantage where doubtful lubri- 
cation conditions exist. 

Aluminum-alloy bearings are nor- 
mally fabricated from a single piece of 
material—the mono-alloy construction 
pictured in last month’s article. Such 
bearings seem to have high load-carry- 
ing ability, good embedability and con- 
formability, high resistance to seizure 
and corrosion. The inherent good heat- 
transmitting ability of aluminum should 
result in lower temperatures. 

On the other hand, aluminum has a 
relatively high coefficient of thermal ex- 
pansion, and ample room-temperature 
oil clearance must be provided. Clear- 
ance should be at least 0.001 in. per 
in. of journal diameter and preferably 
0.00125 in. per in. Clean and positive 
lubrication are desirable in any bearing 
operation, but for best results with alu- 
minum alloys special care should be 
taken to insure a clean engine at the 
start and positive lubrication. 
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We are constantly plagued by the odd 
bits that come our editorial way and find 
no convenient resting place in a maga- 
zine dedicated, in the main, to serving 
a solid diet of useful technical infor- 
mation. These may vary from nuggets, 
picked up at engineers’ bull sessions and 
in chats with men on the job, to glimpses 
of future developments gained in visits 
to the manufacturing plants and research 
labs of industry. They may result from 
our own editorial journeyings, from the 
wanderings of our correspondents in far 
corners of the world, or from the inces- 
sant stream of periodicals and publicity 
releases that flows across an editor’s 
desk. They may range from fact to fancy, 
from items of significance to items that 
amuse. Regardless of source and nature, 
they disturb editors’ tidy souls because 
they defy classification as articles, news, 
what have you. 


Because our job is one of communica- 
tion, we itch to pass them along, and 
with them some of the sidelights of pub- 
lishing a magazine which, like running 
a power plant, has its interesting, em- 
barrasing and often humorous moments. 
So we herewith revive two war-suspended 
franchises, roll up the former “Speaking 
of Power” and “Exhaust Lines” columns 
into one, and bring you a page in which 
we “speak of power’”—power, the engi- 
neering field, and Power, the magazine. 
May it add the spice of zest and human- 
ity to the meat and potatoes of practical 
information. 


Best of the continuing crop of atomic- 
bomb stories is the one quoted by Ben- 
nett Cerf in The Saturday Review. High 
on a bluff near Los Alamos, New Mex- 
ico, an Indian was sending a smoke 
message when the experimental bomb 
went off. Crawling out of the ditch, he 
pulled himself together in time to see 
a tower of smoke billow into the sky. 
He watched in awe-stricken silence, 
clucked his tongue, and murmured, “I 


wish I had said that!” 
k * 


Some twenty years ago the French 
physicists, Georges Claude (inventor of 
the neon lamp) and Paul Boucherot, 
proposed generating power by using the 
temperature difference between the 
warm surface of the tropical ocean and 
the cold waters of the deeps (Power, 
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March 1, 1927, p 329). Such a plant 
was built on a 10,000-ton cargo vessel 
and tested (Power, Oct 28, 1930, p 702 
and Jan. 6, 1931, p. 35) but failed to pro- 
duce enough output to drive the pumps. 


The controversy that raged over this 
experiment is likely to be revived if 
plans revealed recently by the French 
Embassy in New York materialize. These 
envision a 2-million-ton ship with a 
65-ft-thick hull of a special concrete 
including sawdust and glass fiber. Pro- 
ponents of the scheme claim that this 
colossal floating power plant, if anchored 
off the coast of Dakar, would supply 
energy enough to operate the Trans- 
Sahara Railway and irrigate parts of 
the desert. 


x*k* 


Handling subscription records for 
magazines of large circulation is, of 
necessity, carried out on an essentially 
mechanical and impersonal basis. Such 
systems work with truly astonishing 
efficiency, but when the machine slips 
the results range from the merely annoy- 
ing to the ridiculous. Thus when the 
Purdue chapter of Pi Tau Sigma, me- 
chanical-engineering honorary fratern- 
ity, recently entered a subscription to 
Power, the letter of acknowledgment 
was addressed to “Dear Mr Sigma.” 
Purdue alumni By Sawyer and Bill 
Paisley, of the Power business staff, 
spotted a kidding reference to the in- 
cident in the Purdue Exponent, were 
properly redfaced, took small comfort 
from the fact that dignity was main- 
tained and “Mr Sigma” was not greeted 
with a familiar “Hi, Pi.” 


At the end of 1947, Allis-Chalmers 
Mfg Co, of Milwaukee, completed 100 
years of engineering and manufacturing 
achievement. It was back in 1861 that 
Edward P Allis acquired the 14-year- 
old French burr millstone firm of 
Decker and Seville and initiated the 
still-held policy of diverse manufacture 
that was to lead to the world’s largest 
line of major industrial products. 


Old timers in the power field will re- 
member Edwin Reynolds, whose engi- 
neering genius was responsible for such 
pioneering developments as the improved 
Reynolds-Corliss engine, the first direct- 
acting metallic-valve blowing engine, 
the first triple-expansion pumping en- 


gine of the inverted type, and the screw 
pump, forerunner of the propeller-type 
hydraulic turbine developed in more re- 
cent years. 


The present Allis-Chalmers was 
formed in 1901 after merger of the Ed- 
ward P Allis Co with Fraser & Chalmers 
Co, the Gates Iron Works and the Dick- 
son Mfg Co. In the years after the turn 
of the century, Allis-Chalmers built 
many notable engine-generator sets, in- 
cluding the 3000-kw Reynolds-Corliss 
unit that powered the spectacular light- 
ing of the St. Louis Fair of 1904. In 
March 1906, the first A-C steam turbine 
went into operation at the Kent Avenue 
Station of the Brooklyn Transit Develop- 
ment Co. Following years saw extension 
of electrical-manufacturing lines, con- 
tinuous development of hydroelectric 
equipment and pioneering activity in the 
gas-turbine field. 


xkk 


In an effort to reduce Italy’s foreign 
fuel requirements, the government min- 
ister for industry and commerce has 
asked the Fiat Co, at Turin, to investi- 
gate the possibility of replacing all 
steam and diesel machinery in their 
power plants with gas turbines burning 
natural gas. 


THIS MONTH'S COVER 


Power readers, as evidenced by 
continuing correspondence, well re- 
member W A Doran’s chronicles of 
the OLD CHIEF, his shrewd and 
lovable mentor in stationary engi- 
neering. No small part of this pleas- 
ant memory is the series of warmly 
human sketches made by Theodore 
Van Gorp, artist in the McGraw- 
Hill Illustration Dept. Others illus- 
trated the early stories but it re- 
mained for “Van” to breathe life 
into the OLD CHIEF and sundry 
other plant characters — convivial 
Red Hogan, Old Bob, the black- 
smith, Creeping Jimmy, Green- 
house Gertie, and that “honest” 
grafter, Boss Hookem. 


Like all good craftsmen, Van is 
versatile. The brush that made the 
old plant and its denizens come to 
life can, wit: equal skill, dramatize 
the mechanisms of power engineer- 
ing. For the February cover, we 
wanted a single, graphic symbol of 
the clutch, essential power-trans- 
mission element described in the 
special section beginning on p 79. 
Van found it in the simple and fa- 
miliar jaw clutch, as his cover paint- 
ing testifies. 
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CLUTCHES 


Clutches for industrial-power drives are probably more popular than 
ever before. Accordingly, every power and industrial engineer should 
understand their use in the solution of power-application problems in — 
group and individual drives. To assist him, this special section, POWER’S 


By 66th, describes applications, constructions, operations, and characteris- 
F A ANNETT 
Associate Editor 


Application of an electrie motor to 
a machine or group of machines in- 
cludes selecting a suitable motor, a 
speed controller or starter, and a con- 
nection to the load. The latter may 
require one or more couplings, shafting, 
hangers and bearings, belts, chains, 
gears, variable-speed transmissions, 
clutches, or combinations of these 
equipments. For many drives, either 
individual or group, clutches improve 
machine performance and _ simplify 
power applications. This is also true 
of internal-combustion engines. 

Clutch Designs. Clutches and clutch 
couplings are built in many forms. 
Some are not true clutches, but are 
included to give an over-all picture. 
A clutch may be considered as a 
coupling that readily connects two 
working parts—usually a power source 
to its load—or releases them if desired. 
When these devices are in proper 
working condition, input and output 
shafts have the same speed, but they 
generally slip when severely over- 
loaded. Other equipment applied as 
clutches permits 2 to 4% speed slip 


Applications 


between power unit and driven ma- 
chine. These are often used as vari- 
able-speed drives. 

Friction Clutches. These form by far 
the largest group and have the widest 
use of any equipment classed as 
clutches. They are normally engaged 
and disengaged at full speed under 
load and, when properly adjusted, 
drive their loads without slip unless 
heavily overloaded. They may be ap- 
plied either manually or automatically 
and are built in many designs. But 
all transmit torque by friction between 
two or more surfaces, held in contact 
under pressure. Other friction-clutch 
designs are marketed under different 
names derived from the means of en- 
gaging and disengaging them, such as 
those actuated by compressed air or 
pressure liquids, p 86. 

Friction clutches are built to apply 
as cutoff couplings or as lineshaft 
clutches. In the former applications, 
they serve to connect a power source 
to its load or as a disconnect coup- 
ling between the halves of a lineshaft, 
Fig. 1, p 80. In this design the shaft 
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tics of manually and automatically applied power takeoffs, lineshaft 
clutches and clutch couplings, including magnetic and hydraulic drives 


end of left-hand half of the coupling 
is supported on a ball bearing, B, in 
the right-hand half, to maintain good 
alignment between the two. 

Lineshaft Clutches. For drives like 
Fig. 2, the clutch is located on a line- 
shaft where power is taken off to drive 
a machine, or on a countershaft driv- 
ing a group of machines, or for sim- 
ilar applications. One half of the 
clutch has a long sleeve that extends 
along the shaft. In Fig. 2 the sleeve 
supported on two ball bearings, B, 
permits the shaft to turn freely in 
this half of the clutch when it is 
disengaged. A pulley, sheave, chain 
sprocket or gear mounted on the 
sleeve drives the load while the other 
half of the clutch, keyed to the shaft, 
engages the pulley half. 

Power Takeoffs. Clutches, built in as 
part of gasoline engines to permit 
them to start before applying load, 
are known as power takeoffs, Fig. 5. 
But a clutch, to connect an electric 
motor to the end of a lineshaft or 
to the driven shaft of a machine, be- 
comes a cutoff coupling. 

Friction-Clutch Applications. Among 
their many applications, friction 
clutches in group drives either con- 
nect or disconnect single machines or 
groups. These machines are driven 
by a motor of less horsepower than 
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FRICTION CLUTCHES: 


the total required if each machine 
were connected to its own motor. 
Operating costs are generally less be- 
cause the large motor, operating more 
closely to its rated load, has a better 
power factor and efficiency than a 
lot of small individual-motor drives. 
Often where frequent load reversals 
are required—several times a minute, 
for instance—clutches do the job most 
economically. They permit the power 
unit to operate continuously at full 
speed in one direction, while they do 
the reversing. This service is severe 
and clutches should be selected ac- 
cordingly. When power for starting 
a load is much greater than the run- 
ning load, a clutch may permit a 
considerably smaller and lower-cost 
motor than if the motor were con- 
tinuously connected to the load. 
Clutches may also be an overload 
safety device between the load and its 
driving motor. When the load in- 
creases above a safe value the clutch 
slips to protect the driven equipment, 
as when a screw conveyor carries clay 
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1 Cutoff-coupling friction-disk clutch ar- 
ranged as coupling between ends of driving and driven shafts. 
2 Pulley design of friction-disk clutch takes power off line- 
shaft to drive one machine or a group. 3. Single-revolution 
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from a bin to a pug mill. Another 
slip-clutch application is on winding 
machines where fabric is wound off 
one mandrel onto another operating 
at constant speed, the two connected 
by a slip clutch. 

These applications indicate some of 
the conditions under which clutches 
are used. They have advantages also 
for high or low speed and for forward 
and reverse motions, or as a brake on 
many types of machines. They can be 
applied to either the driving or driven 
shaft through belt, rope, chain or gear. 

Clutch Selection. Select clutches with 
due regard for operating conditions. 
The seven chief factors to take into 
account are: (1) horsepower to be 
transmitted (2) shaft speed (3) shaft 
size (4) available shaft length on 
which to mount the clutch (5) number 
of times clutch engages per hour (6) 
type of driven load; starting, running, 
shock (7) over-all drive requirements. 

Generally the horsepower to drive 
the load, or the power of the prime 
mover, or both, are known. All manu- 
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clutch when engaged manually in machine operation makes one 
revolution, then is released automatically. 4 Slip clutch used 
instead of shear pins prevents damage to driven machine or 
power unit where there is danger of the load being stalled 


facturers list the horsepower rating 
of clutches at 100 rpm, from which 
the size clutch for a given load can 
be determined when the other factors 
have been properly evaluated and the 
correct service factor applied. 
Frequently shaft speed determines 
clutch design for a given application. 
The higher the speed, the more care- 
fully a clutch must be balanced. One 
that operates satisfactorily at slow or 
medium speed might be unsuited for 
high speed. Speed also determines the 
sleeve that can be used on a lineshaft 
clutch. One manufacturer uses (1) 
wick-oiled cast-iron sleeves for speeds 
up to 450 rpm, (2) bronze-bushed 
sleeves between 450 and 800 rpm, and 
(3) ball-bearing for higher speeds. 
Shaft Size. Manufacturers list stand- 
ard and maximum shaft bores for each 
size clutch. These dimensions are 4 
good check on clutch size because if 
its standard bore is much larger than 
the shaft on which it is installed, the 
shaft may be too small for the power 
transmitted, or the clutch too large. 


POWER * February 1948 


gear 
FIG 2 
C2 Ror | 
| XG 


Pressure 
plate 
- Friction 
disk —= 
_- ~ gear 
2 _-—Pinion 
/ 
| Ll 
= 
WU 
_---Clutch 
Output shaft 


POWER TAKEOFF: 5 Clutch, built as part of gasoline engine, permits it to start be- 
fore applying load; known as power takeoff. But a clutch, arranged to connect and 
disconnect an electric motor to and from end of lineshaft, or do the same on driven shaft 
of machine, is called a cutoff clutch coupling even though both do about the same job 


But power installations are sometimes 
made with oversized shafting. This 
may demand a larger clutch than the 
load requires. 

Length of shaft on which the clutch 
is installed sometimes determines the 
type. Jaw, cone, internal- and ex- 
ternal-expanding clutches require less 
shaft space than do other designs. 

Number of engagements that a 
clutch makes per hour determines how 
hard it will be worked. The clutch 
must start the load and bring it up 
to speed. During this time friction 
faces slip, which causes them to wear 
and heat. If the number of engage- 
ments exceeds 15 per hour select a 
larger clutch than otherwise. 

Load Characteristics. In each class of 
applications, load characteristics are 
different. Often starting is light and 
the running load normal. But in other 
Cases, starting conditions are severe, 
or the running load may impose heavy 
peaks or shocks on the clutch. A shock 
load requires a clutch larger than for 
normal starting and running condi- 
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tions. Shock loads include single- or 
2-cylinder internal-combustion  en- 
gines, punch presses, shears and simi- 
lar equipment that require large 
power for a short time at either regu- 
lar or irregular periods. 

Other severe conditions include 
heavy starting and comparatively 
light running loads, as on machines 
with heavy mass that must be accel- 
erated. Examples are tumbling mills, 
ball-and-rod mills and equipment with 
heavy flywheels, such as shears and 
punch presses. 

Operating Conditions. Lastly, don’t 
forget the conditions under which the 
clutch must operate. If the atmosphere 
is clean, dry and cool, clutch size may 
be determined by the factors previ- 
ously considered. But, if atmospheric 
temperatures are abnormal, or dust, 
dirt, oil or chemical vapors are in 
the air they should be considered when 
selecting and installing clutches. 

Don’t forget that a properly selected 
clutch must be correctly installed and 
the shafting on which it operates kept 


in good alignment. Experience shows 
that a large percentage of all clutch 
troubles stem from misalignment. 

Because of their importance in gen- 
eral power applications we have 
given considerable attention to friction 
clutches. Much of what has been said 
about their applications applies to 
other designs, particularly friction 
clutches engaged by any one of sev- 
eral methods. 

Single-Revolution Designs. A single- 
revolution clutch, Fig. 3, when en- 
gaged manually in machine opera- 
tion, makes one revolution and then 
releases automatically by a tripping 
mechanism. 

An over-running or free-wheeling 
clutch remains engaged as long as the 
load tends to run slower than the 
power unit, but releases if the power 
unit happens to slow down faster than 
the load, p 90. 

The slip clutch, Fig. 4, is used in- 
stead of shear pins where there is 
danger of the load being stalled. When 
this happens the clutch slips at a pre- 
determined overload to prevent dam- 
age to the driven machine or power 
unit. Tension adjustment of a series 
of springs determines the torque at 
which the clutch slips. Other designs 
automatically trip free at a predeter- 
mined overload and are known as 
overload-release clutches. 

Automatic Clutches. Centrifugal or 
automatic clutches are in general fric- 
tion clutches with some means, usu- 
ally centrifugal, for engaging them 
as the power unit accelerates. When 
starting, the clutch remains released 
or partly released below a predeter- 
mined speed. As the power, unit accel- 
erates above this speed the clutch 
automatically engages, starts the load 
and brings it up to speed, p 87. 

Magnetic Operation. A magnetically 
operated clutch, generally known as 
a magnetic clutch, is similar to a fric- 
tion-disk clutch but is applied and 
released by energizing and deenergizing 
an electromagnet built into the clutch 
body. Friction surfaces are held to- 
gether under pressure by magnetic 
instead of mechanical force, as in the 
conventional friction clutch. A more 
recent development in a magnetic 
clutch is commonly known as a mag- 
netic coupling or variable-speed drive; 
it transmits torque as an electric motor 
does, p 91. 

Hydraulic Couplings. A hydraulic 
coupling, sometimes used as a clutch, 
is partly filled with oil which the 
driving element pumps into the driven 
to run it as a turbine. This coupling, 
in addition to serving as variable- 
speed drive, also accelerates the load, 
like a friction clutch, after the prime 
mover has come up to speed, p 94. 
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For many power applications it is 


advantageous and economical to pro- “ 

‘ vide means for readily connecting 

and disconnecting the driving unit and Ce 

its load. Other application problems Fo, 

‘ are simplified and costs reduced by . Pag 
accelerating a unit to part or full S, ON . S 
speed before applying its load. For 
these and other drive applications, 
clutches are used. They fall into sev- —_— 
eral classes, but only manually oper- SSS 
ated jaw and friction designs are con- SSS 
sidered in this group. Later in this AAT 
special section we will treat other FIG.4 


types. 

Jaw Clutches. The two general de- 
signs are square-jaw clutch, Fig. 1, 
Be and spiral-jaw, Fig. 2. The square- 
jaw usually has three jaws and the 
spiral-jaw, four. They are the sim- 
plest and lowest in cost but are 
quite limited in their applications. 
For cutoff couplings, one half of 


JAW AND DISK CLUTCHES: ] and 2 A square- and a spiral-jaw clutch, respectively, 
used for slow speeds. 3 Single-disk axial-operated cutoff coupling clutch with 
double-friction-surface disk. 4 Single double-friction-surface disk, axial-operated 
lineshaft clutch. 5 Multiple-disk lineshaft axial-operated clutch is used to increase 
power output for given diameter. This design has two double-faced friction disks 


the clutch is keyed to the end of 
one shaft, and the other half is splined 
to the adjacent end of the other shaft. 

These clutches are suitable for slow 
speeds where they can be engaged and 
disengaged when the lineshaft is at 
rest. If disengaged when the shaft 
is rotating, the load should be light 
to prevent over-stressing the jaws 
when they approach the disengaged 
position. When reverse torques are 
likely to occur use the square-jaw 
design because reverse rotation opens 
spiral jaws. 

Friction Clutches. Available in a mul- 
titude of designs, friction clutches are 
operated pneumatically, magnetically 
or mechanically. They are also ap- 
plied manually or automatically. Air- 
operated clutches are described on p 
86, automatic designs p 87, and mag- 
netic-operated designs on p 91. 

Manually operated friction clutches 
have been developed in a great many 
forms, such as single and multiple 
disk, single and double-faced disk, 
radially operated, axially operated, 
compression, expanding, cone, coil, 
and others. All are built to apply as 
cutoff couplings, lineshaft clutches and 
power takeoffs. For a description of 
the different arrangements see “Ap- 
plications,” p 79. 

Single Disk. Fig. 3 shows a single- 
disk coupling-type clutch. Disk D with 
its double-friction surface is bolted to 
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flange H, the hub of which is keyed 
to shaft S. The clutching mechanism 
is keyed to shaft Si, the end of which 
runs in a pilot bearing G in hub H, 
to insure alignment between the two 
halves of the clutch. The clutch is 
engaged by shifter sleeve A, which is 
free to move within its collar C. This 
collar connects to a lever by which 
sleeve A is moved axially to engage 
and disengage the clutch. 

The friction disk runs between two 
metal surfaces, B and B:. B is part of 
hub Hi; Bi, carried on the hub, is 
free to move axially under control of 
the operating mechanism. Levers L 
pivot on B; at P, contact adjustable 
collar E, and connect to sleeve A by 
links F. 

The clutch is applied by moving 
shifter sleeve A to the left, which, 
through links F, forces the right-hand 
ends of L outward to turn them 
around pivots P. This produces a 
heavy reaction in levers L, pressing 
on adjustable collar E and friction 
plate Bi, to grip the friction ring be- 
tween plates B and B;. The clutch is 
released by moving sleeve A to the 


right to permit levers L to move a 
short distance toward the shaft. When 
the friction surfaces or other parts 
wear. adjustment can be made by 
turning collar E on its threaded con- 
nection with hub H1. 

Fig. 4 is a single-disk type, as is 
Fig. 3, but arranged as a lineshaft 
clutch. Sleeve S is free to rotate on 
a lubricated bearing on the shaft and 
connects to external driving ring R. 
On the inside of R are splines into 
which mesh teeth on the outer peri- 
phery of friction disk D. This arrange- 
ment permits the friction disk to take 
a free-running position between fric- 
tion plates B and B; when the clutch 
is disengaged. 

Hub H is keyed to the shaft and 
cast as part of friction plate B. Fric- 
tion plate Bi is moved axially by the 
operating mechanism, which is con- 
trolled by a lever attached to collar 
C, as in Fig. 3. A toggle mechanism 
connects to friction plate B at E and 
to the movable friction plate at Ei. 
To release the clutch, collar C: is 
pulled to the right by the operating 
mechanism, toggle joint J moves up- 
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SINGLE- AND 2-SPEED CLUTCHES: 6 Lineshaft cutoff-coupling clutch with wooden 
friction shoes built into pulley for flat-belt drive. 7 Single-disk axial-operated 
lineshaft clutch is applied and released by worm-and-gear mechanism instead of 
levers. 8 Duplex clutch is used for two speeds or with a straight and a crossed 
belt for reversing service from a constant-speed driving motor or other power source 


a 


ward to free friction plate Bi, and 
the friction disk is released by spring 
A. The reverse operation engages the 
clutch. Only one toggle mechanism 
and one releasing spring are shown 
in the drawing, but to insure equal 
distribution of pressure on the clutch 
parts, three or more of each are used. 
Adjustment of the clutch is made by 
collar Cz, threaded onto extension F. 

Multiple Disk. A multiple-disk clutch, 
of the same type as the single-disk, 
Fig. 4, is shown in Fig. 5. This design 
has two double-faced friction disks 
with a pressure disk between. Friction 
disks have gear teeth that mesh into 
splines on the inside of the external 


have seven or even more friction disks. 

Cutoff Coupling. In the cutoff-coup- 
ling clutch, Fig. 6, a disk ring D is 
supported on arms from a hub B, 
keyed to shaft S. The friction element 
is faced with wood and supported 
within the pulley. Levers L are ful- 
crumed at F. Then, when the right- 
hand ends of these levers are forced 
outward by moving sliding collar C 
to the position shown, the friction 
element grips disk D to couple the 
two shafts together. Moving the slid- 
ing collar C to the left releases the 
clutch. 

The clutch, Fig. 7, is applied by 
screws instead of levers. Three small 


d a driving ring. The pressure plate has gear wheels G have their stems 
- teeth on its inner periphery that mesh threaded into the right-hand friction 
ie into splines in the hub, so the disks plate P. Rods R fixed in the operat- 
\- are free to adjust themselves axially. ing collar carry teeth that mesh into 
1 ' This permits free running when the’ the gears. When the operating collar 
m ) clutch is released and equal distribu- is forced to the right, toothed rods 
d tion of pressure on the friction ele- R turn gears G to pull the friction 
1: ments when the clutch is engaged. plates P and P; together to grip the 
is Multiple-disk designs permit greater friction ring and engage the clutch. 
1g capacity for a given outside diameter Duplex Clutch. Where reversing drives 
D- than is possible with single-disk types. or two speeds are required from a 

Some designs of multiple-disk clutches constant-speed power source, a du- 
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plex clutch, Fig. 8, may be used. For 
reversing service, an open-belt drive 
from the power source connects to a 
pulley on one clutch, and a crossed 
belt connects the power source to a 
pulley on the other clutch. For 2- 
speed service, the pulley ratio from 
the power source to one clutch is 
different from that of the other drive. 
In reversing service, the forward speed 
may be made different from the re- 
verse speed by making the pulley 
ratios different. 

Frictton elements in the clutch of 
Fig. 8 are hardwood-block inserts H, 
held in an iron ring so end-grain sur- 
faces come in contact with the sur- 
faces of two iron friction plates. Bolt 
B connects the inner end of levers L 
to the free friction plate F, and a 
toggle T forms a fulcrum between L 
and friction plate Fi, cast to the hub. 
When levers L are forced outward as 
the operating sleeve is pushed toward 
the clutch, they draw the friction 
plates together to grip the wood-block 
friction element. 

Expansion Types. Fig. 10 shows a 
cutoff coupling of the expansion type. 
Friction band B is forced out against 
the inside of drum D, which is keyed 
on the left-hand shaft. Hub H is 
keyed to the right-hand shaft, and 
carries one side of a vee that fits 
against the inside of friction band B. 
Right-hand side of the vee is carried 
freely on hub H, and is connected to 
the operating mechanism. When levers 
L are forced outward to engage the 
clutch, the cams on their ends force 
the right-hand side of the vee and 
friction band B to the left against the 
left-hand side of the vee, and band B 
is expanded against drum D to con- 
nect the two shafts. 

A double friction-band clutch of the 
expanding type is shown in Fig. 9. 
Outer band B is forced out against a 
drum as in Fig. 10, and the inner 
band B; acts on ring R. The bands 
are applied by two cone-shaped rings 
that are forced between the bands by 
the operating mechanism. This design 
gives considerably greater capacity for 
a given drum diameter and length 
than does Fig. 10. 

An expanding-type clutch, designed 
with the friction band in four sections 
or shoes but making practically 100% 
contact with the friction drum, is 
shown in Fig. 11. Wedges W fit be- 
tween the ends of the friction shoes. 
These shoes, held in a released posi- 
tion by springs S, are applied when 
the clutch-operating mechanism forces 
wedges W out between the friction 
shoes, expanding them against the 
friction drum. 

The clutch of Fig. 12 comprises 
drum D, central hub H, and expand- 


(87) 83 


= 
\ | | AA 4 
+) — ae 
FIG.7 
FIG.6 = 
ai 7 
RENAN 
FIG. 8 
sly, 
vith 
ted 
ase 
isks 
4 
) re 
| 


8, 
Z 
ry 
O 
0, 


Z 
Y — 
= Dr || 


CONE AND EXPANSION CLUTCHES: 9 Cutoff-coupling clutch 


expansion clutch has a friction band made in four sections. 


of the double expansion type is arranged to apply the friction 12 Engagement of this expansion clutch is by a cone forced 


members radially by cone-shaped rings. 


ing ring R. This ring is fixed to the 
hub at A and is, therefore, driven by 
it. Engagement of the clutch is by a 
cone forced in between the ends of 
fingers F. At their upper ends, the 
fingers are so shaped that they ex- 
pand ring R when their lower ends 
are separated. 

Compression Types. Several compres- 
sion-type clutches have been devel- 
oped, in which the clutching element 
contracts on a drum, as in Fig. 13. 
In this design the pulley has drum D 
cast to its spokes. This drum is sur- 
rounded by the friction element, which 
is similar to a band brake with a 
wood-block lining. The clutch is en- 
gaged by moving lever L to the right, 
which causes the friction element to 
contract and grip drum D. The de- 
sign shown is of the lineshaft coup- 
ling type, but these clutches are also 
arranged for cutoff-coupling service. 

Lubricated Friction Elements. The 
clutch, Fig. 14, has quadruplex fric- 
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10 In this single- 
band radially applied friction cutoff-coupling clutch, band B is 
forced out against the inside of drum D by two vees. |] This 


tion elements comprising pairs of self- 
aligning conical metal rings, each pair 
telescoping over the other with a 
wedging action by means of an axial 
force. This clutch is filled with oil, 
consequently friction surfaces are lu- 
bricated. 

In the top half of the figure, the 
clutch is engaged, in the bottom half 
it is released. Friction rings connect 
to driving hub H and driver casing C 
by splines. Play in the splines permits 
adjustment of friction rings and also 
a slight misalignment between driving 
and driven shafts to protect them 
from severe stress and the bearings 
from overloads. 

Pressure to engage the clutch is 
produced by an axial force, which is 
applied to operating ring R, and 
which through rods S causes the 
toggle mechanisms to move from the 
position in the lower part of the 
figure to that in the upper half. This 
action causes pressure plate P to 


between the ends 


of levers F. 13 Compression iineshaft 
clutch has a single friction band lined with wooden blocks 
which surround drum D cast on the spokes of the load pulley 


force the friction rings together under 
a high pressure. When the pressure 
plate is released to disengage the 
clutch, the friction rings separate and 
release the two shafts. This clutch 
has been built in sizes up to several 
thousand horsepower. 

Twin Cone. A twin-cone, cutoff 
clutch, Fig. 15, has drum D keyed to 
the left-hand shaft, and has a vee on 
its inner periphery. Left-hand friction 
surface F is part of the hub keyed to 
the right-hand shaft. Right-hand fric- 
tion element F; connects to the tog- 
gle-operating mechanism and is free 
to move axially under its control. 
Operating levers L pivot at P, with 
their ends connected to the movable 
friction element and the operating 
mechanism by toggle joints. When the 
operating collar is moved to the left, 
as in the figure, levers L are forced 
into the position shown and the two 
friction surfaces brought into contact 
with the vee attached to drum D. 
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TWIN-CONE AND COINL-SPRING CLUTCHES: 14 This clutch has 
lubricated quadruplex friction elements, comprising pairs of 
self-aligning conical metal rings, each pair telescoping over the 
other with a wedging action produced by an axial force. 15 
Twin-cone double-friction element cutoff-coupling type clutch. 


16 Tapered-coil-spring clutch is applied by gradually tight- 
ening coil C around a cast-iron drum. 17 Disk-actuated spi- 
ral-spring cutoff-coupling clutch is applied by tightening a flat- 
spiral spring S$ onto a drum D, by pressing sleeve O under 
wedge W to move it upward and force F against end of drum D 


This engages the halves of the clutch. 

Coil-Type Clutch. The coil-type fric- 
tion clutch, Fig. 16, comprises three 
principal members: a drum, usually 
forming the driving member, coil C, 
and plate P, to which the coil is 
fastened. In the cutoff coupling, the 
drum is keyed to the driving shaft 
and plate P keyed to the driven shaft. 
The drum runs in a pilot bearing in 
plate P to insure shaft alignment. This 
drum is made of selected cast iron, 
chilled and polished, while coil C is 
carbon steel of high tensile strength. 
The cross-section of the coil tapers 
from one end to the other. Its small 
end or tail is free when the clutch is 
released, the large end being perman- 
ently attached to the plate of the 
driven member. 

When the clutch is released, as in 
Fig. 16, sliding collar S, cod ring R, 
and drum inside the coil are free to 
rotate with the driving shaft. To en- 
gage the clutch, collar S is moved 
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against the mushroom pin in lever 
L. The lower end of L connects to 
the small end of coil C at A; there- 
fore, as the upper end of L is forced 
to the left, its lower end tightens the 
coil on the drum to engage the clutch. 
When the small end of the spring is 
brought in contact with the driving 
drum, it gradually tightens the coil 
until coil and drum become practi- 
cally integral. When running released, 
coil and drum like any journal bear- 
ing must be lubricated. Clutches of 
this design have been built in capaci- 
ties up to 8000 hp at 50 rpm. 
Spiral-Spring Clutch. In the disk-ac- 
tuated spiral-spring clutch, Fig. 17, 
drum D is keyed to the driving shaft 
and is free to rotate when the clutch 
is released. The driven part of the 
clutch includes casing C connected to 
a hub keyed to the driven shaft. Sur- 
rounding D is a flat spiral spring S, 
the left-hand end of which connects 
to C and the right-hand end to a 


friction disk F. When the shifter 
sleeve O is pressed under wedge W, 
it moves upward against the ball bear- 
ing and forces F against the end of 
D. As the friction disk turns with the 
drum, it tightens the flat spiral onto 
the drum, as a rope is tightened 
around a capstan, and the clutch is 
engaged to accelerate the load. When 
the operating sleeve is withdrawn to 
release the clutch, spring Si: forces W 
down, and disk F is forced away from 
the drum. The ball bearing between 
wedge W and friction disk F permits 
easy operation of these parts. 

In this clutch, practically all power 
is transmitted by the spiral spring, the 
sole duty of the friction disk being 
to contract the spiral to engage the 
clutch. A feature is small diameter for 
a given capacity. But like the design 
in Fig. 16, this clutch cannot be used 
for reversing service. When such a 
clutch is ordered, the direction of ro- 
tation must be stated. 
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AXIAL: 1 Conventional-disk friction 
clutch is modified for operation with air 
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RING PISTON: 2 Air pressure on ring 
piston applies this multiple-disk clutch 


Air Operation 


Clutches operated by compressed air 
are coming into extensive use, par- 
ticularly in the larger sizes. Some units 
are conventional disk clutches, modi- 
fied for adaptation to air operation 
while others are special designs built 
around the air-operating mechanism. 

Axial Application. Fig. 1 shows one 
of the former with double-faced fric- 
tion disk F that makes a floating con- 
nection with input element E. When 
the clutch is released, this element is 
free to rotate on twe anti-friction 
bearings B. Backing plate P and hub 
H, which form one piece, are keyed 
to the output shaft. 

Movable plate M floats axially on 
splines in the hub. Between plate M 
and a fixed plate N bolted to the hub 
is expansion tube T that actuates the 
clutch. This circular tube, shaped like 
a flat doughnut, connects by a pipe C 
to the hollow shaft as shown. 

Compressed air admitted through a 
metering valve and revolving seal en- 
ters tube 7 through the shaft. Air 
pressure expands the tube and forces 
movable plate M to the left to clamp 
the friction disk between it and back- 
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ing plate P. Springs S pull movable 
plate M to the right to insure clear- 
ance on each side-of the friction disk 
when air pressure is released. 

Ring-Piston Operated. The multiple- 
disk clutch, Fig. 2, is applied by air 
pressure acting on ring piston P. The 
three double-faced friction disks D 
float on a splined connection to the 
power unit at E. When the clutch is 
released the friction disks rotate free- 
ly between backing plate B and mov- 
able plates M. B is part of hub H to 
which front plate F bolts. Piston P 
has a cup packing G, which seals it 
in its cylinder C. 

To apply the clutch, air is admitted 
by an actuating valve that permits 
the operator to obtain and hold any 
air pressure up to maximum on the 
piston. Air enters the cylinder through 
the shaft’s center and hole J in the 
shaft and hub, around to the right, 
in between the piston and front plate. 
Pressure acting on the piston forces 
it to the left to grip the friction disks 
and movable plates between the pis- 
ton and backing plate. 

Releasing the air pressure disen- 


RADIAL: 3 One design of a radially 
applied friction clutch operated by air 


gages the clutch, and piston P is 
forced to the right by springs S and 
Si. The latter also equalize the run- 
ning clearance on each side of the 
friction disks. 

Radial Application. Fig. 3 shows one 
design of a radially applied air-oper- 
ated clutch. The clutch element con- 
nects to an outer drum D and to hub 
H. The inner drum D; and hub H: are 
cast as a unit and keyed to the right- 
hand shaft. A rubber tube R forms the 
operating element, with the friction 
member between the tube and inner 
drum. 

Rubber tube R connects to a com- 
pressed-air source through pipe P and 
a hole in the left-hand shaft’s center. 
Admission of compressed air to the 
tube expands it radially inward to 
press the friction member onto drum 
D, to accelerate and drive the load. 
When air pressure is released from the 
tube, disengagement is complete, and 
the friction members are lifted clear 
off drum D; by flat springs. 

These clutches are built in a wide 
range of capacities from a few horse- 
power to 2500 at 100 rpm. Air pressures 
range from 75 to 110 psi. They are 
also used for many different applica- 
tions, for example, on compressors, 
blowers, fans, conveyors, paper-mill 
drives, ball mills and pulverizers. 
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Automatic Designs 


To apply power units correctly, the 
load’s starting, running and stopping 
requirements must be considered. In 
many applications, all three are nor- 
mal and, therefore, offer no unusual 
problems. For example, a centrifugal 
pump requires a low break-away 
torque, has low inertia, is compara- 
tively easy to accelerate, operates at 
practically constant load; when power 
is disconnected it gradually slows down 
and stops. A normal-torque across- 
the-line-start squirrel-cage motor and 
simple starting switch are ideal for 
small and medium-sized drives. There 
are many applications, such as on 
high-inertia and high-friction loads 
where such simple power equipment 
cannot be used, unless in combina- 
tion with mechanical-power transmis- 
sion devices. 

Steel Shot Transmits Power. To permit 
the use of simple motors and control 
equipment on such jobs, several types 
of automatic clutches have been devel- 
oped. In some way all depend on cen- 
trifugal force for their operation. One 
type, Fig. 1, is quite different from 
most designs: The member keyed to 
the motorshaft is essentially a 2-bladed 


_-Oriven unit. _ 


Driving 
unit - 


Steel shot 


Fig | 


Fig 2 


DOUBLE-SHOE DESIGNS: 


B 


1 and 2 


between driving and driven members. 
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In this clutch, steel shot 
about 0.02 in. in diameter forms the power-transmitting medium 
3. Slipring-starter au- 
tomatic clutch has friction bands connected at one end to the 


paddle wheel. A drum that contains 
this wheel is keyed to the driven shaft. 
In this drum is a quantity of steel shot, 
about 0.02 in. in diameter, that forms 
the power transmitting medium. 
When the motor starts, the shot is 
at first either thrown ahead of the 
paddles or slips by them. As speed 
increases, centrifugal force throws the 
shot out against the drum with in- 
creasing force, thus increasing the re- 
sistance between the driving and 
driven members, and the load accel- 
erates. When it comes up to speed, 
the shot is distributed somewhat as 
in Fig. 2. Axial serrations on the inner 
surface of the drum help the shot 
resist the driving force of the paddles. 
Slipring Starter. A clutch coupling 
known as a slipring starter is shown 
in Fig. 3. It has three elements: spider 
S, two friction bands B, and drum D. 
The spider is keyed to the motorshaft 
and the drum to the shaft of the 
driven machine. One end of each band 
is connected to an arm on the spider, 
by which it is pulled, the rear or trail- 
ing end of the band being free. As the 
motor speeds up, centrifugal force 
causes the bands to expand and exert 


Driven member 


a frictional drag on the drum. Torque 
transmitted depends on motor speed, 
diameter of drum and weight of the 
friction bands. 

The slipring starter is inherently a 
limit-torque coupling. When applied 
to high-inertia loads with a motor 
just strong enough to handle the run- 
ning load, maximum load may be kept 
down to 120% of the motor rating. 
When applied to conveyors where sud- 
den running overloads or stalling of 
the motor may occur, the starter is 
built to transmit a maximum of 150 
to 200% of motor-rated torque. If the 
conveyor stalls, the starter slips, al- 
lowing the motor to continue to run 
until tripped off the line by the over- 
load device. In this way both conveyor 
and motor are protected. 

Two Drum-Shaped Members. The au- 
tomatic clutch coupling of Fig. 4 has 
two drums, one attached to the driv- 
ing shaft, the other to the driven. Be- 
tween driving and driven members are 
two sets of floating segments or fric- 
tion shoes, usually of bronze rein- 
forced with lead and faced with a 
brake lining. Shoe weight is varied to 
give the required friction-shoe pres- 
sure at rated speed to carry the load. 

On the driving member friction shoes 
fit inside the outer drum of driven 
member. On the driven member they 
go inside the drum of the driving 


_-Friction shoes ~ _ 


{ 
Friction shoe 


Flot springs 


wonton 
2 


Fig 5 


driving hub. 


4 Parts of an automatic clutch using friction 
members in the driving and driven elements. 
friction shoes for clutch, Fig. 4, arranged with holdoff springs 
to hold them in release position for a predetermined speed 
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SEGMENTAL EXPANSION BODY: § Automatic clutch has three 
main members: drum, friction lining, expansion body to press 
this lining against drum. 7 Drum, friction lining, expansion- 
body assembly of clutch, Fig. 6. 8 Driving mechanism in au- 


member. Thus, outer shoes are actu- 
ated by the driving member, inner 
shoes by the driven member. The two 
produce a combined action to acceler- 
ate the load smoothly and to give over- 
load protection. 

Starting a load with this clutch is 
done in three operations. First, the 
motor is allowed to start without load, 
hence it accelerates quickly. As it 
picks up speed, the outer friction 
shoes begin to exert a torque on the 
driven member. When it begins to 
pick up speed, its shoes come into 
action on the inner drum to help ac- 
celerate the load. 

On certain applications, such as dual 
drives, the clutch shoes must remain 
released until after a predetermined 
speed has been reached. For these con- 
ditions the inner shoes of the clutch 
are omitted and outer shoes are held 
in the released position by flat springs, 
Fig. 5. The springs are held in slots 
cut in the walls separating the shoes, 
as in the figure. Stiffness of the springs 
is such that the shoes cannot engage 
until a minimum speed is reached. 

Design Has Three Parts. The auto- 
matic clutch, Fig. 6, has three main 
parts, the housing drum or driven 
member, expansion body or driving 
member, and friction lining that floats 
between the driving and driven mem- 


88 = (92) 


--Friction lining 


_-Expoansion body 
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bearing-~ 


bers. Fig. 7 shows the assembled clutch 
without its cover plate. The expansion 
body E has six metal blocks, con- 
nected by springs S and operating on 
six posts P that extend radially from 
the hub. 

When at rest the clutch is disen- 
gaged and its metal blocks are held 
against the hub by springs. As speed 
of the driving shaft increases, centri- 
fugal force causes the expansion mem- 
ber to press the friction lining grad- 
ually against the driven drum to ac- 
celerate the load to running speed. 

The clutch, Fig. 8, also has a driv- 
ing and a driven member and a clutch 
mechanism similar to the design in 
Fig. 7. The driving mechanism con- 
sists of eight metal segments or blocks 
that fit around a ring. These segments 
have their outer curved end cham- 
fered to form vees that fit bosses on 
the driving body. Short lengths of 
friction lining go between the outer 
periphery of the segments and the 
driven body. 

Fig. 9 shows a section through the 
assembled clutch and the relation of 
one part to another. Interlocking loose 
pins P connect adjacent driving blocks 
to insure their uniform expansion and 
distribution of centrifugal force over 
the whole wall area of the driven body. 
Worn linings can be replaced through 


cover plate 


Friction 
lining-— 
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tomatic clutch consists of eight metal segments fitted around a 
ring. Their outer curved ends are chamfered to form vees in 
which bosses fit on driving member. 9 Section through the 
assembled clutch, Fig. 8, shows the relation of its parts 


a slot S in the driven body without 
disassembling the clutch. 

Mercury-Actuated Clutch. This is a 
comparatively new member of the 
automatic-clutch family. In it, a small 
quantity of mercury, when acted upon 
by centrifugal force, applies the fric- 
tion members to accelerate the load 
to speed. 

Fig. 10 shows an internally expand- 
ing mercury-actuated automatic clutch 
in which the driving member connects 
to a sleeve keyed to the power unit's 
shaft. When the clutch is released the 
drum or driven member is free to 
rotate on a bearing. The actuating 
force is generated by a small quantity 
of mercury sealed in a Neoprene an- 
nular container. 

In the mercury container are two 
aluminum rings A with a radial space 
between them. Between mercury con- 
tainer and drum are six friction mem- 
bers F. When the clutch is at rest the 
mercury is in chamber C, but when 
the power unit accelerates, centrifugal 
force drives the mercury out between 
the two aluminum rings to form an an- 
nulus between their outside periphery 
and the Neoprene gland. Here the 
mercury annulus increases in thick- 
ness to extend the gland radially until 
the friction members are forced against 
the drum to drive the load. 
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MERCURY-ACTUATED CLUTCHES: 10 
tion clutch in which driving member connects to sleeve keyed to power unit's shaft. 
1] Automatic multiple-disk clutch is actuated by a small quantity of mercury 


A second design, Fig. 11, is an auto- 
matic multiple-disk clutch applied by 
mercury, which is actuated by centri- 
fugal force. Two anti-friction bearings 
B support the driven hub on the driv- 
ing hub, the latter being keyed to the 
driving shaft. The clutch body con- 
nected to the driving hub contains the 
mercury element, which consists of 
two aluminum rings A sealed with a 
small quantity of mercury in a rubber 
container C. Alternate friction disks 
D are connected loosely to the driven 
hub by splines and the other four, D1, 
connect in the same manner to the 
driving drum. When the driving mem- 
ber accelerates, centrifugal force trans- 
fers part of the mercury to the space 
between the two aluminum rings. Here 
it builds up an axial force until at a 
given speed it forces the left-hand 
aluminum ring to the left to apply the 
clutch to start and accelerate the load 
to full speed. 

Spring S is stressed against the mer- 
cury pressure so the clutch does not 
engage until the power unit accelerates 
above a predetermined speed. Then 
the load accelerates and comes up to 
the speed of the driving unit. If this 
unit slows down below the engage- 
ment speed, the clutch releases and 
the driver may idle at this speed. 

A feature of these mercury clutches 
is the small amount of mercury they 
require. A 275-hp 2200-rpm clutch 
requires only about 2 lb. These 
clutches are built in sizes up to 475 
hp for driving a forced-draft fan. 

General Characteristics. All automatic 
clutches described may be used as 
clutch couplings to connect the power 
unit directly to its load. They may 
also be equipped with a gear, sprocket, 
pulley or V-grooved sheave, for driv- 


ing the load through gears, chains, flat 
belts or V-belts. 


POWER © February 1948 


--Driven member 


Sleeve 


Bearing 
/ 


Mercury element 


Driving drum-~_ 


Driven hub 


“Driving hub 


Driving shoft-~ 


Internal radial-expansion mercury-actuated fric- 


With an automatic clutch between 
motor and its load the motor starts 
without load, even when the clutch 
does not have springs to keep it released 
until a predetermined speed is reached. 
Fig. 12 shows the action of an auto- 
matic clutch with and without springs 
and the speed-torque curve of an 
1800-rpm general-purpose squirrel cage 
motor. At zero speed, using a clutch 
without springs, the motor is unloaded 
at standstill. Consequently when the 
starting switch is closed the motor 
accelerates rapidly and comes up to 
speed. 

In the early part of the starting 
period clutch torque is low, being only 
20% of full-load motor torque at 33% 
motor speed, point A. At this speed 
the motor develops over 150% full- 
load torque, so it continues to accel- 


erate rapidly. Beyond point A clutch 
torque increases rapidly until it equals 
motor torque at point B. Here the 
motor has attained about 94% of 
synchronous speed and develops 177% 
full-load torque. 

From point B, acceleration is down 
along the motors speed-torque curve 
to a point corresponding to the driven 
load, which at 100% load is 97% 
synchronous speed, point C. At this 
speed clutch torque has increased to 
190%, point D. 

If the motor is heavily overloaded 
it will slow down along its speed- 
torque curve to point B where clutch 
torque equals motor torque. At speeds 
less than this, clutch torque is less 
than motor torque and the clutch slips 
to prevent stalling the motor. 

Spring-retarded automatic clutches 
are available for different speed ranges. 
In Fig. 12 the clutch does not begin 
to apply until after the motor reaches 
1000 rpm. After the clutch comes into 
action, its torque builds up rapidly to 
motor torque at point E, only slightly 
below point B for the clutch without 
springs. 

With this clutch between an 1800- 
rpm internal-combustion engine and 
its load, at idling speeds below 1000 rpm 
the clutch releases the engine. Or the 
engine may be started, warmed up at 
idling speed, then accelerated to full 
speed, when it will start to pick up 
load at 1000 rpm. 

On the curves the wide margin of 
motor torque over clutch torque shows 
that with an automatic clutch a sim- 
ple squirrel-cage motor can handle 
hard-startig loads with little distur- 
bance to the power systems. This also 
applies to synchronous motors. 
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12. Performance of an automatic clutch with and without 


an 1800-rpm squirrel-cage induction motor 
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GEARED CAMS: | Free-wheeling clutch has outer cylindrical 
driving member C and inner driven member G to which cylindri- 


BLOCKS OR SPRAGS: 
clutch comprises assembly of metal blocks or sprags S$, in an- 
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2 locking member of this free-wheeling 


cal cams L are geared to form the locking or clutching member nular space between inner race R and outer cylindrical race 0 


Free Wheeling 


Free-wheeling or overrunning clutch- 
es are used on dual, or standby, multi- 
speed, overrunning, booster and ratchet 
drives, as back-stops, and on similar 
applications. With such a clutch be- 
tween the power unit and the load, as 
long as the former drives the latter 
the clutch remains engaged. But it re- 
leases if for any reason the driver tends 
to run slower than the load, or the 
load’s speed is increased above that 
of the power unit. 

Applications. For example, on a dual 
or standby drive, if each power unit 
connects to the load with an overrun- 
ning clutch, either may start and stop 
at will without stopping the load. When 
a driven unit stops it is released auto- 
matically from the load without inter- 
ference with the other driver. 

When a 2-speed motor, driving a fan 
through an ordinary flexible coupling, 
operates on the high-speed winding and 
is switched to slow speed, it creates a 
powerful braking action that may 
damage the fan rotor. This difficulty 
can be eliminated by connecting the 
motor to the fan with a free-wheeling 
clutch. When switching from high to 
low speed, the fan is free to rotate until 
it slows down to the motor speed, when 
the clutch again connects the two. 
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The same conditions apply when a 
slow- and a high-speed motor are used 
to drive a load. A free-wheeling clutch 
between the slow-speed motor and its 
load allows switching at will from one 
motor to the other without danger to 
either motor or load. If two free-wheel- 
ing clutches are used, one between each 
motor and its load, either motor may 
be automatically disconnected from the 
load by simply opening the power 
switch. Many other drives exist where 
this equipment offers economy in 
power applications. 

Clutch Has Three Elements. The free- 
wheeling clutch, Fig. 1, has three major 
elements: driver, driven, and locking 
or clutching members. An inner gear 
member G and the outer cylindrical 
member C may be either the driving or 
the driven member, but it is preferable 
to have the outer member running dur- 
ing free-wheeling operation. Locking 
or clutching members are cylindrical 
cams L, with surfaces generated to 
produce a rolling and wedging action 
between driving and driven members. 

On the inner surface of the cams are 
teeth that register with gear teeth cut 
in the outer surface of the inner mem- 
ber. These gear teeth serve to space the 
cams to keep them in alignment, and 


to react pressure of the individual 
springs S that rotate the cams and 
hold them at all times in contact with 
the outer member. 

By virtue of two cam-retainer rings 
R, shouldered to support the extension 
pilot at each end of the cams, centrif- 
ugal force of the cams is reacted in a 
manner that provides for smooth oper- 
ation of the clutch. The outer-ring 
member C is supported at each end 
on the inner member by a ball bearing 
B, which allows one member to ride 
freely on the other during free-wheeling 
periods. 

During free wheeling, cams are al- 
ways lightly in contact with the outer 
drum. If the driving member tends to 
run faster than the driven, friction on 
the cams rotates them slightly and 
wedges them between the two mem- 
bers, locking them together. If the 
driven member tends to run faster than 
the driving, as when a high-speed mo- 
tor picks up load from a slow-speed 
one, or the driving unit slows down, 
when stopping, for example, the clutch 
releases the load from the driver. 

Metal Blocks or Sprags. In the free- 
wheeling clutch, Fig. 2, the clutching or 
locking member comprises an assembly 
of metal blocks or sprags S, in the an- 
nular space between an inner race R and 
an outer cylindrical race O. Two spiral 
garter springs G, one in each end of the 
sprags, maintain them in light contact 
with the inner and outer races. The 
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ROLLERS ON FLAT SURFACES: 
everrunning clutch is that of rollers R operating between 
outer ring O and inner one S, the latter having flat surfaces 


sprags have a major axis length greater 
than the radial distance between the 
two races. 
Assuming the outer member to be the 
driving one, it rotates in a counter- 
clockwise direction and the sprags lean 
slightly clockwise as shown to accom- 
modate their major axis between inner 
and outer members. When the driving 
unit tends to run faster than the load, 
the sprags tend to turn counterclock- 
wise and clutch the power and load 


elements. When the power unit runs 


slower than the load the outer end of 
the sprags move slightly clockwise to 
the release position. 

Rollers on Flat Surfaces. Principle of 
operation of the overrunning clutch, 
Fig. 3, is that of rollers R operating be- 
tween an outer ring O and inner flat 
surfaces S. Rollers R are carried in 
guides so they remain equally spaced 
and are not affected by centrifugal 
force. Outer ring O is the driving mem- 
ber and the flat surfaces are on the 
driven part. When ring O tends to run 
counterclockwise faster than the hub, 
rollers R wedge between the ring and 
flat surfaces and lock the two members 
together. If the driven member tends to 
tun faster than the outer ring, then 
rollers R release and clutch overruns. 

Springs, not shown, hold the rollers 
in light running contact at all times 
with the outer ring and flat surfaces, so 
there is no backlash in the clutch when 
changing from overrunning to loaded 
conditions. Even without the spring, 
rollers R cannot drop out of contact 
very far because stops limit the release 
movement. Ball bearings B support the 
outer ring on the hub, and the inner 
parts of the clutch operate in oil. 

Three-Roller Clutch. The overrunning 
clutch, Fig. 4, has only three rollers R 
in half-segment spaces cut in the inner 
element. The rollers are held in light 
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3 Operating principle of this 


THREE ROLLERS: 


contact with the two elements by 
springs. Assume the outer element O to 
be connected to the power unit and 
rotating in a clockwise direction. When 
the ring tends to run faster than the 
hub to which the load connects rollers 
R move forward slightly and lock the 
two elements together. As long as this 
condition exists the load is driven by 
the power unit. If for any reason load 
speed tends to overrun that of the 
power unit, a slight forward movement 
of the hub relative to the outer ring 
releases the rollers and load. 

General Characteristics. All the clutch 
mechanisms described operate in oil, 


Magnetic 


A magnetic clutch is fundamentally 
a friction clutch, usually applied by 
energizing a magnet coil and released 
when the coil’s circuit is opened. It is 
built in single- and multiple-disk de- 
signs for a wide range of applications 
and has the advantage of being closed 
and released from a remote point by 
simply closing or opening an electric 
switch on a dec circuit. 

Single-Disk Ciutches. The clutch, Fig. 
1, consists of a field ring F and an arma- 
ture A. The field ring contains magnet 
coil C that, when energized through a 
pair of sliprings S, closes the clutch. 
L-shaped armature A carries the fric- 
tion lining L. Threaded on the outside 
of the field member is an adjustable 
friction ring R that engages the friction 
lining. A spring plate P bolted to driven 
hub H supports the armature assembly. 

This plate maintains a small clear- 


4 This free-wheeling clutch has three 
rollers in half-segment spaces cut in the inner element. 
Springs hold the rollers in contact with the two elements 


which lubricates and protects them. 
Different speed conditions do not affect 
the clutching action; smooth engage- 
ment takes place immediately when the 
speed of the inner and outer members 
synchronize. 

Overrunning clutches are built in 
ratings of fractional horsepower to 400 
at 100 rpm. Smaller sizes are operated 
at speeds up to 5000 rpm and larger 
ones up to 1000 rpm. They are self- 
contained units that can be used to 
drive their loads through couplings, 
chains, gears, belts, ratchet arms, or 
whatever may be needed for applica- 
tion to a wide variety of drives. 


Operation 


ance between the two parts of the 
clutch when its coil is not energized. 
This permits the magnetic body to 
turn freely with the driving shaft, when 
armature A and driven shaft are at 
rest. When the magnet coil is energized 
the resulting magnetic pull flexes the 
spring plate to the friction members. 
Friction between these parts produces 
the driving torque that accelerates the 
load gradually and brings it up to 
speed. If load exceeds friction, slippage 
occurs to relieve the overload. Turning 
friction ring R on the field member 
adjusts for friction-element wear. 
Multiple-Disk Units. To increase mag- 
netic-clutch capacity for a given diam- 
eter, single-disk units with a double- 
friction surface and multiple-disk de- 
signs are used. Fig. 2 shows a cross 
section through the latter. In this de- 
sign, magnet coil C, armature A, clutch 
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SINGLE DISK: |] This single-disk magnet-operated clutch MULTIPLE DISK: 2 This multiple-disk magnet-operated clutch 


has an armature A and friction lining L that are supported 
by a spring plate P. When coil C is energized it attracts 
the armature to field ring F to engage the friction elements 


cage B and driving rings R are carried 
by the driving hub. Clutch cage B and 
armature A are flexibly connected to 
the driving hub at H by splines. Steel 
driving rings R have teeth in their 
outer periphery that mesh with splines 
in the clutch cage’s inner periphery. 
These rings clear the driving hub at 
their inner periphery so that they and 
the clutch cage are free to rotate with 
the driving hub when the clutch is re- 
leased. Friction rings F have teeth in 
their inner periphery that mesh with 
the driven hub, but clear the clutch 
cage at their outer periphery. 

This construction leaves the clutch 
cage, driving and friction rings free to 
move axially. Energizing the magnet 
coil attracts armature A to clamp the 
driving and friction rings between the 
clutch cage and hub disk to accelerate 
and drive the load. When the magnet 
coil is deenergized armature A is re- 
leased and springs S force it with the 
clutch cage to the right to insure free- 
running clearance between the driving 
and friction rings. 

There are other designs of magnetic 
clutches but the two described indicate 
their general design and the principle 
on which they operate. 

It is well-known that electromagnetic 
pull increases as the air gap decreases. 
Therefore, as friction surfaces wear, 
magnetic pull on them increases as 
does the torque that the clutch can 
transmit. In most mechanically applied 
clutches, wear decreases holding power. 

Applications. Magnetic clutches are 
used for a wide variety of applications, 
such as the following: 

1. As slip couplings, to slip at a pre- 
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determined torque, as on tapping ma- 
chines and dredge pumps. 

2. Positive-engagement couplings 
synchronize the motion of two rotating 
drives, on steel-mill screwdowns, flying 
shears, pinch rolls, etc. On some de- 
signs for these applications, friction 
surfaces are serrated to insure positive 
engagement of the clutch. 

3. Accelerating friction clutches ac- 
celerate loads driven by low-starting- 
torque power drives, or allow starting 
high-inertia loads with a normally 
rated power drive. 

4. Sectional drives accelerate and 
lock one section of a machine with 
another, as on paper machines. 

5. Automatic sequence control starts 
or stops a particular motion as part of 
a cycle on automatic lathes and form- 
‘ing presses. 

6. Frequent starting and stopping of 
machines driven by motors that have 
insufficient starting capacity for the ap- 
plication and where it is desirable to 
keep down the starting peaks, as on 
accumulator pumps. 

7. A safety device disconnects high- 
inertia loads for quick stopping when 
brakes are suddenly applied, as on rub- 
ber mills and printing-press drives. 

Clutch Ratings. Magnetic clutches are 
rated according to the torque they can 
develop with rated voltage across their 
terminals and a specified air gap, usu- 
ally between 0.03 to 0.04 in. between 
the armature and magnet body. This 
torque is a maximum beyond which the 
clutch will slip. The torque is expressed 
in pound-feet, that is, the torque equiv- 
alent of the clutch at 1-ft radius. For 
example, one type of magnet, 20 in. in 


is used for increased power from a given outside diam- 
eter. Springs S hold the armature A to the right to insure 
clearance between disks F and R when the clutch is released 


diameter, with a single friction surface, 
is rated 1575 lb-ft torque. Magnetic 
clutches are also given a horsepower 
rating based on a speed of 100 rpm. 
The 20-in. clutch just referred to has a 
rating of 30 hp at that speed and is 
rated 30x5 — 150 hp at 500 rpm. Stand- 
ard clutches are designed to operate at 
peripheral speed up to 7500 ft per min, 
and with special balancing up to 10,000 
ft per min. 

Selection. When a magnetic clutch is 
selected, the size required for a given 
application depends on the peak horse- 
power or torque that must be transmit- 
ted, shaft speed, frequency of starting 
and energy, due to slipping when start- 
ing or at other times, that must be 
absorbed. The maximum conditions 
must also be considered, as well as 
frequent and long starting periods and 
allowances made for factors not sub- 
ject to direct calculation. These condi- 
tions are provided for by using service 
factors. For many applications it is 
safe to select a clutch having twice 
full-load motor torque. 

To take care of widely varying re- 
quirements, clutches of the same diam- 
eters are made with different friction- 
lining areas. For example, a 24-in. 
clutch may be made with three different 
friction-lining areas, such as 650, 500 
and 330 sq in., and be rated 1270, 2700 
and 4200 lb-ft torque, respectively. The 
clutch with the smallest lining area 
has the highest torque, and the one 
with the largest lining area the lowest. 
The former is used when frequent start- 
ing is required at comparatively high 
speeds, whereas the latter is for infre- 
quent starting and slow speeds. 
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When field coils are energized with direct EDDY-CURRENT TYPE: 2 Cross section through an air-cooled 
eddy-current design of electric coupling that has a special- 


duces torque in proportion to the field magnet excitation solid-steel armature ring D and the single-coil magnet M 


Electric 
Drives 


Electric or magnetic couplings, or 
drives, are sometimes referred to as 
clutches. They are not true clutches, 
however, because there is 3 or 4% slip 
between their driving and driven mem- 
bers. Like friction clutches, they are 
used to start and accelerate loads after 
their power units are running at full 
speed. As there is no mechanical con- 
nection between their driving and driv- 
en elements they are well suited to 
prevent transmission of shocks from 
the load to the power unit, or vice versa. 

Magnetic Design. These drives are 
divided into designs (1) that have a 
laminated core and squirrel-cage wind- 
ing in their stator (2) in which an eddy- 
current ring replaces the laminated core 
and squirrel-cage winding. 

Fig. 1 shows a cross section through 
one design of electric or magnetic cou- 
Pling, or drive. It has a field-pole struc- 
ture like that of a synchronous motor 
or ac generator, but does not have a 
damping winding in its pole faces. An 
outer member has a circular steel-ring 
back-plate in which is clamped a lami- 
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nated-steel core, slotted on its inner 
periphery to form a single squirrel-cage 
winding. This core and its winding are 
like the rotor of a squirrel-cage motor 
except that they form the outer rotat- 
ing member of an electric drive. 

Two bearings B support the outer 
ring so it can rotate freely about the 
field poles. On the right the ring and 
field-pole assembly are supported by 
stubshaft S fixed in the ring frame and 
carried in bearing B:. On the left the 
ring is supported by the field-pole shaft 
in bearing Be. 

With this bearing arrangement, the 
drive’s field-pole element can be held 
stationary while the ring with its core 
and winding rotate about it on bearings 
B, B and B,. For exciting the field-pole 
coils, dc is supplied through two collec- 
tor rings from a dc bus, an exciter driv- 
en by the power-unit shaft, or from an 
ac source through a rectifier. 

Torque Transmission. The ring shaft 
couples to the power unit, usually an 
induction or a synchronous motor. 
Torque transmitted from driving to 
driven member depends on the current 
in the field coils and the slip between 
ring and magnet. With rated load con- 
nected to the output shaft and full ex- 
citation in the field coils, full-load 
torque is transmitted at 3 to 4% slip, 
but can be made less if desired. 

Eddy-current Type. Fig. 2 shows an 
electric drive that has an eddy-current 


armature ring D and a single-coil mag- 
net M. Armature ring D is made of a 
specially treated magnetic steel that 
produces strong eddy currents, which 
are always nearly in phase with the 
magnetic poles. This ring is first made 
solid, and then closely spaced fins A 
are formed in its outer surface by cut- 
ting a series of slots towards the ring’s 
center. These fins carry magnetic flux 
across the outer part of the ring and 
serve to radiate heat from it caused by 
eddy currents generated in the ring. On 
its left-hand edge armature ring D is 
supported by twin disk K on driving 
shaft S. 

The drive’s inner member consists of 
ring magnet M_ with a peripheral slot 
in its center in which is wound coil C; 
excitation is supplied through brushes 
on two sliprings R. Outer surface of the 
magnet has slots that look like gear 
teeth. They are the magnetic polepieces 
in whose ends high-flux density is ob- 
tained to improve the drive’s torque 
characteristics. The dotted rings indi- 
cate path of magnetic flux through the 
magnet and its poles and the fins in 
the armature ring. 

A self-aligning spherical roller bear- 
ing B on the end of the input shaft sup- 
ports the magnet and its coil. The driv- 
en shaft attached to the magnet may 
be supported in an outboard pedestal 
bearing, as shown, or connected to the 
driven unit’s shaft by a piloted coupling. 
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SINGLE-RUNNER TYPE: ] When the impeller is driven it discharges fluid through 
the runner buckets back to the impeller, which causes both to rotate as a unit 
DOUBLE-RUNNER DESIGN: 2 Axial hydraulic forces in the two working circuits 
balance out to put the runner in hydraulic balance and eliminate axial thrusts 


Hydraulic Drives 


Hydraulic couplings are used as au- 
tomatic clutches in many applications 
similar to the types described on pp 
87-89. These couplings, like electric 
drives, have from 2 to 4% slip between 
their input and output members. They 
possess characteristics, however, that 
make them better suited to certain ap- 
plications than most automatic clutches. 

They are built for almost any power 
from ¥2 hp up, to connect electric mo- 
tors and combustion engines to their 
loads in power and industrial plants, 
in transportation, and in such fields as 
marine, construction and  oil-well 
drilling. 

Hydraulic couplings are also known 
as fluid couplings, fluid drives, hy- 
draulic clutches and hydraulic drives. 
They have a primary and a secondary 
element. The primary element may be 
considered a centrifugal-pump impeller 
and the secondary, or output element, 
a waterwheel. 

Traction-Type Couplings. In Fig. 1 the 
impeller is shown crosshatched and 
coupled to an internal-combustion-en- 
gine crankshaft. The part illustrated in 
solid lines is the runner or waterwheel, 
which is keyed to the driven shaft. The 
coupling is filled with a light mineral 
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oil of steam-turbine quality. When the 
engine drives the impeller, it discharges 
oil through the runner buckets back to 
the impeller, which causes the runner to 
rotate with the impeller. 

Fig. 2 is a cross section of a twin hy- 
draulic coupling of the constant-speed 
(traction) design. This coupling has 
two runners connected, back to back, 
on a hub keyed to the output shaft. A 
runner faces each impeller. These form 
part of the coupling casing, which is 
supported on two ball bearings on the 
output shaft. Arrows indicate oil cir- 
culation between impellers and run- 
ners, and show two separate working 
circuits. 

Oil discharged from the impeller to 
the runner produces an axial thrust 
that tends to separate the two. In the 
twin coupling, axial thrust of one work- 
ing circuit opposes that of the other 
and they balance out to put the runner 
in axial hydraulic balance. Blades in 
impellers and runners are straight so 
the coupling operates equally well in 
either direction of rotation, as in Fig. 1. 
Since the hydraulic circuit is substan- 
tially the same in both the impellers 
and the runners, either may be utilized 
as the input or the output member. 


No Mechanical Connection. There is no 
mechanical connection between the two 
elements of a fluid coupling, torque 
being transmitted from impeller to run- 
ner by the fluid. Speed ratio between 
the two depends on the amount of oil 
in the coupling and the kind of load. 
With the coupling working circuit full 
of oil, the output shaft at full load 
operates at about 3% lower speed than 
the input shaft. This is known as the 
full-load slip of the coupling. 

In a constant-speed coupling, Fig. 1 
or 2, at standstill the oil is in the casing 
bottom so that the power unit starts 
under practically no load. As the 
power-unit speed increases, oil auto- 
matically returns to the working circuit 
to accelerate the load smoothly. In Fig. 
1, baffle B, a metal ring, attached to the 
inner periphery of the runner circuit, 
reduces the drag torque at starting and 
limits the stalling torque. The reason 
is that at slow speed and high slip the 
oil does not all flow along the outer 
periphery of the working circuit, so the 
baffle interferes with its flow and re- 
duces the torque. At full speed, work- 
ing-circuit fluid takes the position 
shown, clears the baffle and transmits 
maximum torque from impeller to 
runner. 

Applications. A fluid coupling between 
a power unit and its load serves as an 
automatic clutch. As such it makes 
possible the use of simple general- 
purpose squirrel-cage motors for ap- 
plications that would otherwise require 
a higher-cost lower-efficiency motor 
and sometimes a complicated control. 
The coupling relieves the motor of 
shock loads, makes shear pins unnec- 
essary and prevents the motor being 
subjected to stalling loads. 

Regardless of the connected-load 
characteristics, the traction-coupling- 
equipped motor starts without load, 
because at zero speed the coupling 
torque transmitting capacity is zero. 
The motor therefore accelerates quick- 
ly, the coupling delivering iricreasing 
torque to the load until the load starts 
to move. Coupling slip then decreases 
rapidly until motor full-load torque is 
delivered to the load at about 3% slip 
(97% efficiency). 

A fluid coupling between a diesel 
engine and its load performs in a man- 
ner similar to a coupling on a general- 
purpose squirrel-cage induction motor. 
It permits the engine to start without 
load, and gradually picks it up as the 
engine comes up to speed. The engine 
cannot stall because an overload mere- 
ly slows it down and increases the slip 
in the coupling. The output shaft may 
be stalled under full engine torque, 
while the engine continues to run at 
reduced speed until the operator does 
something to correct the conditions. 
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Lab Speeds Gas-Turbine Progress 


For details and additional photos, turn to p. 98 


n at COMPRESSOR SETUP: Dynamometer drives tur- CONTROL ROOM affords quiet, protected area for test engineers, 
does bine and test compressor. Bulkhead (left) is | who can see through shatterproof windows and communicate with test 
terminus for permanent leads to control room areas by public address. All operations may be remotely controlled 
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More Companies are installing 


Because existing Riley steam generating units are performing with such exceptional results, more and 
more of the country’s outstanding industrial and central station plants are swinging to Riley, carrying sales to 
the highest in Riley history. When you plan to install new steam generating equipment be sure to visit some Riley 
installations, then you will unaerstand the reasons for this swing to Riley and why users invariably say “‘you can 
rely on Riley.” 


PuB.ic SERVICE Co. oF IND., Edwardsport, Ind, 
Sargent & Lundy, Engineers LY | 
400,000 Ibs. /hr. Pulverized Coal Fired 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Cleveland Detroit Chicago St. Lovis Cincinnati St. Pew! 
Pittsburgh Kansas City Denver Seattle Portland Los Angeles Houston New Orleans Atlanta Memphis 
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CHAMPION-INTERNATIONAL Co., Lawrence, Mass. 
Chas. T. Main, Inc., Consulting Engineers 
70,000 Ibs. /hr. Pulverized Coal Fired 


NATIONAL LEAD ComPAny, Sayreville, N. J. 
J. G. White Engineering Co., Engineers 
250,000 Ibs. /hr. Pulverized Coal Fired 


While over 607% of Riley Boiler Sales are repeat orders from satisfied users, all of 
these well-known companies have recently ordered Riley Units for the first time 


Public Service Co. of Indiana, Terre Haute, Ind. Champion Paper & Fibre Co., Canton, N. C. Lederle Laboratories, Pearl River, N. Y. 
Public Service Co. of Indiana, Edwardsport, Ind. Chrysler Air Temp Div., Dayton, Ohio Calumet & Hecla Consolidated Copper Co., 
Public Service Co. of Indiana, Noblesville, Ind. Pullman Standard Car Mfg. Co., Worcester, Mass. Calumet, Mich. 

Chase Copper and Brass Co., Waterville, Conn. Southwestern Public Service Co., Borger, Texas Horlick’s Corp., Racine, Wisc. 


Industrial Rayon Corp., Cleveland, O. 
New Departure Division, Meriden, Conn. 
Minute Tapioca, Orange, Mass. 

Boeing Aircraft Corp., Seattle, Wash. 


Arkansas Power & Light Co., Cecil Lynch Station, Ark. 
Congoleum Nairn Co., Cedarhurst, Md. 

Ohio Edison Co., Mad River Station, Ohio 

Kennecott Copper Co., Hayden, Ariz. 


Westclox Division, Chicago, IIl. 
Northern Virginia Power Co., Riverton Station, Va. 
Cornell University, Ithaca, N. Y. 


7 Utah Power & Light Co., Provo, Utah Cities Service Corp., E. Chicago, Ind. Ecusta Paper Co., Pisgah Forest, N. C. 
Daa American Cyanamid Co., Wallingford, Conn. Alan Wood Steel Corp., Conshohocken, Pa. Chillicothe Paper Co., Chillicothe, Ohio 
American Cyanamid Co., Stamford, Conn. Waldorf Paper Products Co., St. Paul, Minn. P. H. Glatfelter Co., Spring Grove, Pa. 


New Orleans Public Service Co., New Orleans, La. Park & Tilford Distillers, Midway, Ky. Gould Paper Co., Lyons Falls, N. Y. 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large savings and lower costs 
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Lab Speeds Gas-Turbine Development (Continued from page 95) 


> Topay, LESS THAN four years after 
a cold start in early 1944, West. 
inghouse engineers work to capacity a 
$5-million gas-turbine development 
oratory unequalled by any other private 
facility. This continuous probing into 
characteristics of aircraft power-plani 
components yields design know-how 
needed to meet today’s demand for bet- 
ter jet engines and gas turbines. 

The job of designing and building a 
completely American jet engine, taken 
on at Navy request only one day after 
Pearl Harbor, was brought to a success- 


MODEL TESTER of highly flexible design permits economical screening of many ful conclusion without recourse to re- 


experimental designs. Symmetrical about the center of the shell-and-finned-tube search and development facilities other 
cooler, it contains all functional elements of high-capacity test facilities than those Westinghouse had when war 
began. But late in 1943 it became ap- 
4 tial to successful realization of the po- 
tentials of the gas-turbine power plant. 
Under Bureau of Aeronautics sponsor- 
ship, Westinghouse agreed early in 1944 
to design, erect, equip and operate a 

gas-turbine component lab. 

Testing Requirements. A gas-turbine 
power plant comprises compressor, fuel 
pump, combustor and turbine, plus 
lubrication, control and _ heat-transfer 
apparatus, and starter, generator and 
ignition equipment. Separate investiga- 
tion of the secondary components in- 

4 cis volves no special testing problems, but 

the compressor, turbine and combustor 
COMBUSTION LAB contains two test stands like one shown. A control room be- require heavy power and heat inputs 
yond wall at right is equipped for simultaneous operation of stands, with any nd dissipations. With this in mind, the 
combination of pressurized, atmospheric or altitude conditions to 45,000 ft laboratory was built to handle full-scale 


HOT-SPIN TEST PIT evaluates high-temperature MECHANICAL LAB aids development of accessories and com- 
properties of disk and blade alloys. Pit is heavily ponents. View of one side shows bearing-test stands at rear, 
armored so the tests may be carried to destruction governor stand next, and then two electric dynamometer stands 
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tests for power plants of net output up 
to 4000 hp. This in no way represents a 
judgment of engine-size limits. It means 
the lab can handle units large enough 
to avoid errors from scale factors with- 
out excessive expenditure of materials 
and manpower. 

Availability of steam from a power- 
house, built in 1940 to serve a plant 
expanded for wartime production of ma- 
rine propulsion equipment, dictated 
both lab location and type of equipment 
drive. As built, the laboratory comprises 
four major test areas: (1) high-power 
turbine (2) high-power compressor and 
low-power model (3) variable-pressure 
combustion and (4) engine accessory, 
lubrication and mechanical develop- 
ment. Some idea of the power services 
required can be gained from these de- 
mand figures: 80,000 lb per hr of 600- 
psi 800-F steam, 7500 gpm of river 
water, 1000 gpm of well water, 1350 
kva of 6600-v ac and 200 kw of 250-v de. 

Lab Layout. High-power test areas 
(see diagram, p 95) are side by side. 
For turbine testing, two multistage 
axial-flow wide-speed-range steam-tur- 
bine-driven compressors (one with 4:1 
compression ratio, the other with 2:1) 
can be operated individually or in series 
with intercooling to supply air up to 
118 psia at flows up to 58 lb per sec. 
A combustor capable of releasing up to 
85-million Btu per hr heats air to pro- 
vide gas to operate experimental tur- 
bines at pressures up to 8 atmospheres 
and temperatures up to 1800 F. Tur- 
bine output, which may reach 18,000 hp 
at 15,000 rpm, is absorbed by a specially 
designed water brake. The gas-turbine 
housing, a permanent piece of house 
machinery, accommodates a series of 
single- or multiple-stage spindles and 
blade rings, and can sustain tempera- 
tures to 1500 F. 

Compressors to be ‘tested are driven 
by a controlled-torque wide-speed-range 
cradle-mounted steam turbine, which 
gives direct measurement of power in- 
put. The unit is rated at 6000 hp at 
10,000 and 20,000 rpm, but may develop 
in excess of 7000 hp in the more-efficient 
intermediate range. The compressor- 
test housing consists of a heavy section 
of pipe parted atthe center line and 
two vertical joints, and an end bell with 
bottom discharge. This’ provides a uni- 
versal support for stationary members 
of experimental compressors. Housing is 
sufficiently strong to stand compres- 
sor inlet pressures from 4 to 90 psi 
and discharge pressures to 150 psi. 
Compressor-test housing is in a closed 
Circuit, which includes a streamlined 
grid valve, shell-and-finned-tube cooler 
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EXPLOSIONPROOF AREA permits use of high-octane gasoline in tests of fuel 
pumps, governors and injection spray nozzles. Altitude chamber (right) tests 
accessories under pressure from sea level to 70,000 ft and from —67 to 158 F 


and an 8-position pneumatically oper- 
ated variable-area orifice. The closed 
circuit gives flexibility, by pressure- 
level control, that would be partly lost 
with open circuit and intake throttle. 

In both high-power test areas, planed 
steel rails define a main floor level about 
14 ft above grade, with all steam, oil, 
fuel and auxiliary piping, and much of 
the functional air and combustion-prod- 
ucts piping, below it. A scavenging sys- 
tem of capacity equal to full required 
ventilation input confines need for ex- 
plosionproof units to under-floor areas. 

Control operations are segregated 
from the machinery space in a sound- 
proofed room between turbine and com- 
pressor test areas, making for maximum 
safety and efficiency. Pressure- and tem- 
perature-measurement connections are 
permanently installed from the control 
room to bulkheads adjacent to the test 
equipment, reducing’ length of tem- 
porary leads and speeding test setups. 
Provision is made for complete remote 
control and communication. 

A low-power model tester, comprising 


a closed circuit with all the functional - 


elements of the high-power facilities, 
permits economical and flexible evalu- 
ation of experimental turbine and com- 
pressor designs, screening out develop- 
ments not worthy of expensive and time- 
consuming high-power tests. It is sym- 
metrical about the center of the cooler, 
with a 50-hp dc dynamometer at inboard 
end of each test section. Each may carry 
a single or multiple-stage rotor. For 


testing turbine models, a stock compres- 
sor, dynamometer-driven, provides mo- 
tive fluid. 

Combustion Lab. In the combustion 
laboratory, three setups are available: 
(1) blower-powered atmospheric-pres- 
sure tests (2) elevated-pressure tests 
using compressed air from high-power 
turbine area, and (3) altitude testing 
using main compression plant in con- 
junction with a water-jacketed shell- 
and-tube cooler. 

In the engine accessories, lubrication 
and mechanical development areas, in- 
dividual projects on control apparatus, 
fuel and oil pumps, starters, ignition 
equipment, bearings, etc, are assembled 
on bedplates equipped with dynamome- 
ters and auxiliary drives ranging from 
2.5 to 125 hp. 

To minimize explosion and ‘fire haz- 
ard, three of the ‘accessory bedplates, 
supplied with gasoline, are installed in 
a room entirely equipped with explo- 
sionproof fittings and services. Opening 
into the hazardous-accessory test area 
is an altitude chamber where an entire 
complement of engine accessories can 
be operated over a range of atmospheric 
conditions to 70,000 ft. 

An armored hot-spin test pit, a com- 
pletely equipped model and general 
service shop, store rooms and offices 
complete the facilities. 

A comprehensive discussion of the 
laboratory's design features is given in 
a paper presented by Winston R New 
at the ASME annual meeting of 1947. 
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GOOD PLACEMENT KEEPS STAIRWAYS clear of the working 
areas around a boiler as shown here; boiler corner at left 


WATER TENDER’S GAGE BOARD is justified if main board can- 
not be seen from his station. Board, right center, faces valves 


Consider the Operator’s Viewpoint 
When Designing Generating Stations 


Because power-plant designers are primarily concerned with the 
main equipment in a station they often overlook the needs of 
the men who operate the machinery. Here’s a review of many 
factors to consider while a plant is still on the drawing board 


By J H DRAKE, Consulting Engineer 
Reynolds, Smith and Hills 


> DuRING THE PLANNING STAGES, design- 
ers sometimes slight seemingly minor 
items that prove important when ini- 
tial plant operation starts. They may 
also greatly affect operating and main- 
tenance ease later. Not all the follow- 
ing conditions apply to every plant; 
some are purely convenience items. Sta- 
tion size usually controls the decision 
on some of these facters. 

Initial Operation. Let’s look first at 
needs during the starting period when 
many items are more important than 
they are later. Amount of automatic- 
control equipment largely determines 
the ultimate size of the operating force. 
This means that the force available is 
usually too small to operate on hand 
control safely. Hence, every effort 
should be made to have all control 
equipment and indicating and recording 
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instruments ready at the same time as 
the main units. 

Main offices and equipment should be 
ready several weeks or months before 
startup. Also essential is an office with a 
desk for operating personnel. Filing 
facilities should be available well in 
advance for construction prints, flow 
diagrams and instruction pamphlets, 
which are most valuable during shake- 


“down. 


To prevent many delays, smooth- 
working tool room, storeroom and 
spare-part systems should be provided 
early. It is important to have tools, sup- 
plies and spare parts at hand during 
night watches to cope with emergency 
conditions. Cooperating with these 
functions, a man on the job during the 
construction period can often save ma- 
terials that equal many times his salary. 


Several minor items, which may be 
time losers or contribute to potential 
hazards if not provided, are (1) ladder 
storage and control (2) key control 
systems (3) systems for waste, oily-rag 
and rubbish disposal (4) hose-storage 
arrangements. 

Facilities that prove invaluable in a 
plant’s early days are (1) completely 
equipped machine shop (2) oil and 
grease room (3) locker rooms (4) toilet 
facilities (5) janitors’ rooms. 

Chemical storage and handling sys- 
tems as well as a chemical laboratory 
are more essential during the starting 
period than at any other time. Instru- 
ment-maintenance facilities and the effi- 
ciency office should follow closely the 
initial operation. Portable instruments, 
which are almost always needed during 
initial operation, include: orsat analy- 
zer, test gage, dead-weight tester, 300- 
and 950-F thermometers, 1-in. inclined 
draft gage, 12-in. draft gage, tacho- 
meter, potentiometer and thermo- 
couples. 

Accidents and fires are especially 
liable to occur during the first days. 
This requires that first-aid arrangements 
and fire-protection systems be completed 
in advance. Fires caused by uncovered 
steam piping and heating salamanders 
are a particular hazard. Falls and in- 
juries are likely to occur oftener be- 
cause of confusion from handling 
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should be given protection systems for 
safeguarding operators, construction 
men and others from hazards of rotat- 
ing machinery, steam, hot or poisonous 
gas, water, electricity. Padlocking sys- 
tems may be desirable at first, but a 
card protection system with responsible 
foremen signing on and off is probably 
a better arrangement. 

If operators are allowed to have 
coffee, soda drinks and between-meal 
snacks, provision should be made to 
control these activities and eliminate 
unsightly makeshift facilities. 

System Capacity. For adequacy the 
firm power (system capacity less than 
that of the largest unit) should be 
greater than the system peak demand. 
As system size increases there will be 
a point, at about the 6th unit, where 
two reserve units should be provided. 
Even before a second reserve unit is 
needed it may be advisable to supply 
it as a rolling spare to eliminate storage 
space for large spare parts. If units are 
of equal size and of the standard type 
Promoted by manufacturers this may 
become particularly desirable. 

Where system size warrants, a unit 
of one turbine-generator and one boiler 
becomes advantageous. This gives one 
or more power plants under a common 
roof controlled by the same operators. 
Operating trouble on one unit does not 
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makes for greater ease of operation and 
reliability of service. 

Auxiliary Equipment. It is important 
not to overlook providing means for 
starting up a system in a complete shut- 
down. Recent developments, for sup- 
plying reliable sources of current to 
electrically driven auxiliaries, indicate 
that steam-driven equipment is seldom 
necessary except for small or isolated 
plants. Transformers, instead of house 
alternators, are being accepted more 
and more. 

Heat-saving apparatus should be 
carefully evaluated, especially for small 
sizes. Proper weight should be given to 
convenience, space use, maintenance, 
operator’s time and eye apeal before a 
decision is made to put in an item on a 
heat and cost-saving basis alone. 

Steam-Generator Control. Placing the 
water tender’s control valves at a point 
where he can see the boiler-board in- 
struments assures safe and reliable op- 
eration during emergencies. If this can- 
not be done an auxiliary gage board for 
the water tender is usually justified. An 
ideal layout groups auxiliary feed valve, 
automatic feed valve, one mud-drum 
blowdown valve and the superheater 
outlet-drain valves at a point where all 
instruments can be seen. 

After a few years’ operation super- 
heaters in many plants resemble spa- 


ator’s failure or inability to open outlet 
drain valves in time when flow from the 
nonreturn valve approaches zero. When- 
ever possible, these valves should be 
brought to a point near the water tend- 
er’s station or the boiler board. 

Boiler-control board centralization is 
still debated. There are not yet satis- 
factory substitutes for constant direct 
furnace and water-level supervision. 
Centralization tends to make a congre- 
gating area for operators who should 
be giving attention to furnace and boiler 
drum. It is high in frst cost and main- 
tenance needs and seldom cuts down 
the number of operators needed. 

Piping Systems. Loop systems are 
often preferable to straight-line-and- 
takeoff systems for piping of all sorts. 
Loops permit isolating any piece of 
equipment and provide alternative feed 
during trouble. They cut down number 
of equipment outages, and permit easier 
maintenance. From the operator’s view- 
point they are worth the extra cost and 
pay for themselves many times. Where 
the law permits, a single boiler-feed 
loop system can often be substituted 
profitably for a main and auxiliary feed 
system. 

Boiler blowdown and drain valves 
often discharge into a common header. 
This creates a difficult situation when 
there are men working in drums of 
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FLOOR DESIGN FOR WASHING BY HOSE helps rapid cleaning; it must provide ade- 
quate slopes for drainage, and eliminate low spots. Pump base conditions need 
proper drainage facilities too, greater slopes, larger drains than usually provided 


boilers down for repairs. Blowdown 
valves on a dead boiler must often be 
open with the men working inside. The 
operator must then choose between the 
risk of throwing water into a steam 
turbine and burning repair men during 
high boiler-water level. This condition 
often arises in early operation. Hence 
blowdown and drain lines should be 
entirely isolated from each other. 

Soot-blower systems tied to a com- 
mon header also present a hazard to 
men working in dead boilers. For- 
tunately most designers provide for soot- 
blowing steam to be taken off the in- 
dividual boiler. Water column, sam- 
pling line and other blowdowns should 
be similarly isolated. 

We do not agree with the opinion that 
eperators should know their plants so 
well as to make pipe marking unneces- 
sary. A good system of colors or pipe 
labeling, together with directional ar- 
rows, contributes to fast analysis of 
trouble and quicker correction. 

Too much emphasis is placed on pro- 
viding emergency water from tanks, 
wells, city water and the like. Probabil- 
ity of losing load from lack of water is 
remote if the condensate storage tank is 
big enough, we believe multiple auxili- 
ary sources are not often necessary. 
Loss of water does not necessarily re- 
sult in damage to the boiler. 

Properly welded pipe joints have 
proved a boon to plant operators. In- 
creased reliability and decreased main- 
tenance from this type joint are well 
worth while. 

Boiler Access. Stairways, usually 
placed between and on each side of boil- 
ers, invariably interfere with hand lanc- 
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ing, soot blowers, and maintenance work 
in and around a boiler. If they must be 
placed between boilers they should be 
built with multiple landings and short 
flights, and located away from the area 
that contains tubes and drums. They 
should also be kept away from soot 
blowers, drums and lancing doors. Grat- 
ings should be as wide as possible, pre- 
ferably the full width between boilers 
or between boiler and outside walls. 
Where 20-foot hand lances are being 
used, 15 feet should be the minimum 
width. Runways should be arranged at 
each grating level between boilers and 
between batteries of boilers. Grating, 
permitting access to water columns on 
three sides, is essential. 

Miscellaneous Items. Floors should 
be designed for washing by hosing. 
Floor specifications should be stricter to 
eliminate low spots. Adequate slopes, 
curbs and drain points help to keep a 
floor dry and clean. Special attention 
should be given drainage facilities 
around pump bases; greater slopes and 
larger drain holes are needed than those 
usually specified. 

Alarms and alarm boards should be 
restricted to vital functions in the plant. 
They should be arranged so as not to 
encourage waiting for alarm signals 
rather than making regular inspection 
rounds. A considerable number of 
blank spaces should be left on the 
board to accommodate afterthoughts. 

Good shower, toilet and locker-room 
facilities build morale. A satisfactory 
layout saves space by eliminating the 
need for center benches. This arrange- 
ment has the lockers mounted on a 
base which provides seating room in 


front of each locker, see sketch p 101. ~ 
The drawer in the base can hold tools, 
clothes and other items that are soiled. 

Aiming at minimizing and simpli- 
fying control systems, careful thought 
should be given to the number of auto- 
matic-control instruments as compared 
with their cost of installation, operation 
and maintenance. Too often it is as- 
sumed automatic controls are in them- 
selves desirable when such is not neces- 
sarily the case. 

At times installation of soot blowers 
is debatable. Occasionally hand-lancing 
labor is less expensive when balanced 
against the first cost and maintenance 
of a soot-blower system. Steam lancing 
is expensive and dangerous; it is more 
satisfactory te lance boiler tubes with 
water and superheater tubes with air. 

Refractory sections at bottoms of 
boiler doors should slope inward to 
eliminate dust accumulation in door 
openings. A sheet of solid plate over 
the grating under each access door pre- 
vents dust and dirt dropping to levels 
underneath. 

We believe sound gives sufficient in- 
dication of dry steam; an operator’s in- 
sistance that he should see the steam is 
archaic. Solidly piped drains eliminate 
expense and unsightly funnels. Auxili- 
ary 14-in. open blows may sometimes 
be desirable in large steam drain lines. 
Pressure-gage connections on bypasses 
of large steam valves are helpful when 
bringing up steam pressure. 

Pressure-reducing valves should be 
avoided whenever this becomes possible. 
Orifices or flow-control valves are often 
a better solution. 

Insulate any lines that are intermit- 
tently hot, drains, sampling lines, etc, 
from floor to a point 6 ft above at all 
levels where men might occasionally 
grasp them inadvertently. 


SHARING RESPONSIBILITY 


Ideally there should be a close asso- 
ciation between designer and _ plant- 
operating engineer during the whole 
design period. This is not always pos- 
sible as they are often in different cities. 
But requiring the operator’s signature 
on all design drawings has the ad- 
vantages of (1) putting a check 
on the designer (2) keeping the oper- 
ator posted and forcing him to keep up 
with progress in design and share in 
the ultimate responsibility. 

Sharing the responsibility to a de- 
gree is justified by the fact that in 
many instances the operating engineer 
will live with his power plant for the 
rest of his days. 
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Abrasive in the lubrication and heat from excess grease 
packed in the bearing caused these balls to fail. As par- 


ticles of fine steel are removed from bearing surface, they too 
become lapping material and the wearing action increases 


How Avoid Costly Shutdowns 
Through Correct Lubrication 


Reduced maintenance costs and increased operating time is the 
pay-off for correct lubrication practice, says A C Skooglund, 
engineering division, Standard Oil Co of N. J. He describes 
some of the conditions that proper attention will eliminate 


PTopAY’S PLANT ENGINEER does not 
have to be convinced of the necessity for 
preventive maintenance. He knows 
from experience, and his front office 
knows from the cost sheets, that most 
unscheduled shutdowns and the resulting 
production losses can be avoided if ma- 
chinery and equipment are properly 
checked before operations begin. One 
of the most important factors of pre- 
ventive maintenance on power equip- 
ment is proper lubrication. The plant 
engineer is aware of this, and is sold on 
the need for it—but generally doesn’t 
know whether he is practicing proper 
lubrication. 

There is plenty of evidence that too 
many men responsible for lubrication 
either do not know how to lubricate 
machinery properly or fail to adopt 
practices recommended by the machin- 
ery or lubricant manufacturer. 

We are not concerned here with the 
characteristics that are used as guides 
to the selection of an oil or a grease. 
That information can be obtained from 
product literature. Our purpose is to 
point out some of the malpractices that 
injure equipment. Some difficulties can 
be corrected easily and inexpensively, 
whereas others require costly and ex- 
tensive changes. The important point 
to remember is that proper corrections 
pay off in reduced maintenance costs 
and increased operating time. 
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Ball Bearings. A variety of factors 
cause ball bearing trouble. Most bear- 
ing difficulties, such as defective mount- 
ing, and improper operating conditions, 
can be seen by inspection; so can de- 
fects caused by improper lubrication. 
It is not too difficult to see where lubri- 
cation is at fault. Misalignment, over- 
loading, brinelling, etc, can hardly be 
blamed on oil or grease. Conversely, 
poor lubrication can and does cause 
damage by contamination, corrosion and 
excess heat. Premium quality lubricants 
will not correct these conditions. Only 
proper lubrication practice will avoid 
trouble. 

Bearing and lubricant manufacturers 
have so often pointed out that dirt and 
abrasive foreign matter are a prime 
cause of bearing trouble that they are 
often accused of using this as an alibi 
for bearing failure. Nevertheless, such 
contamination is the commonest source 
of trouble. This is because the rolling 
action of the balls tends to trap foreign 
particles where the unit pressures be- 
tween ball and race are high. This laps 
the ball surfaces and races. Small de- 
pressions with rounded edges and of 
various sizes appear on the ball surfaces 
and races. Fig. 2 shows this type of de- 
pression which is quite different from 
that produced by overloads or corrosion. 

Abrasive Material. To prevent the in- 
troduction of foreign material to bear- 


This race shows the effects of abra- 
sive and lapping material on bearings 


ings it is important that (1) the lubri- 
cant be absolutely clean, (2) any for- 
eign particles, present after the machine 
has been assembled, be removed, (3) 
bearings be adequately sealed off. Fig. 
1 shows what can happen to balls if 
abrasives are allowed to accumulate 
and start a lapping action. 

Corrosion. Trouble with corrosion 
usually shows up in the form of a red- 
dish brown coating and small holes 
spread over the entire exposed surface 
of the races of a ball bearing. Fre- 
quently the etching does not show up 
on the actual path of the ball because 
rolling action pushes away the corrosive 
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material. The oxides formed act as lap- 
ping agents that cause wear and pro- 
duce a dull gray color on the balls and 
races. 

By and large, properly lubricated 
ball bearings do not suffer corrosion 
damage. Sealed bearings lubricated 
with grease may tend to collect mois- 
ture, but premium lubricants are manu- 
factured with this condition in mind. 
Such lubricants actually absorb mois- 
ture. Other bearings with poor seals, or 
none at all, are flushed so constantly 
with oil or grease that water is not given 
a chance to collect. It is dangerous, 
therefore, to apply a water-repellent 
grease to sealed or prelubricated bear- 
ings because water is neither absorbed 
nor washed away, and has a chance to 
collect and cause trouble. 

Corrosion also results when oil decom- 
poses. Nearly all greases contain a 
mineral-oil base stock. All mineral oils 
contain a small percentage of organic 
acids. In the presence of moisture, and 
particularly at high temperatures, these 
organic acids catalyze the oxidation of 
hydrocarbons in the mineral oil to form 
more organic acids. Also other decom- 
position products, such as gum and 
carbon, are formed. To cope with this 
condition, most ball-bearing greases 
contain inhibitors to restrict these re- 
actions. 

Too Much Lubrication. Many people 
believe that the old adage, “Too much is 
better than not enough” applies to ev- 
erything. This is a dangerous concept 
when applied to lubrication. One of the 
easiest ways to cause an anti-friction 
bearing to fail is to pack it with too 
much grease. Often a well-sealed and 
grease-packed ball bearing operating at 
high speed runs warm. To reduce the 
temperature, many operators apply 
more grease. This is absolutely the 
wrong thing to do. If the bearing seals 
are in good condition and a pressure 
fitting is used, there is no room for ex- 
cess lubricant. Additional grease can 
only pack itself tightly inside the bear- 
ing cavity around the balls and the 
spacers. The rolling movement of the 
balls churns up the close-packed grease 
and builds up excess pressure. 

Some maintenance men cannot break 
the habit of overlubricating an anti- 
friction bearing. The best way to deal 
with these die-hards is to make over- 
lubrication impossible. For example, 
where pressure fittings are used, a relief 
port can be set into the opposite side 
of the bearing so that high pressures 
cannot be attained. 

Compressor Lubricating. It should 
now be evident that overlubrication can 
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The burned condition of this cover of an air-compressor waterbox shows the dam- 
age that can occur from fire when there is a collection of excess oil in aftercooler 


cause damage to grease-packed ball 
bearings. It is probably less obvious 
that too much oil applied to a com- 
pressor, such as an air compressor, a gas 
compressor, or even a_ reciprocating 
steam engine, can cause a lot of trouble 
instead of doing good. 

Recently, an industrial plant over- 
hauled an air compressor. The mainte- 
nance men thought that with new rings 
on the piston it would be a good idea 
to increase the previous oil rate to the 
air cylinder. They changed the lubri- 
cant flow feed from approximately one 
drop in every 90 rpm to one in every 25. 
After two or three weeks of operation 
at this increased oil rate, the aftercooler 
suddenly burned through. 

With the oil feeding at the higher 
rate, carbon and gum formed and de- 
posited on the discharge valves to such 
an extent that the valves remained in a 
partly open position, which caused re- 
compression. As this process continued 
air became hot enough to ignite some 
of the carbon deposit. With the high 
percentage of oxygen present in the 
high-pressure air, the carbon continued 
to burn until it had melted down the 
tubes in the aftercooler and burned a 
hole in the waterbox cover, Fig. 3. 

Circulating-Oil Systems. Oil decompo- 
sition and dirt contamination can cause 
considerable damage to equipment 
served by circulating-oil systems, aside 
from the main operating bearings. 

Dirt and other contaminants, such as 
gum and carbon decomposition prod- 


ucts, readily accumulate in a circulat- 
ing-oil system. Also, in such systems, a 
certain amount of moisture condensa- 
tion will gollect and corrode the internal 
surfaces of oil sumps, pipelines, and 
housings on the machinery. In time 
this moisture condensation builds up to 
such an extent that it causes damage 
unless it is removed before the oil is 
delivered to the surfaces to be lubri- 
cated. If foreign material of this na- 
ture is not removed, it flakes off and is 
washed away by the lubricant. Carried 
along by the circulating oil, the pieces 
lodge in ducts and orifices, restricting 
passage of oil and preventing it from 
reaching the bearings. Contaminants 
can also slow down or actually stop the 
action of governing mechanisms. In ad- 
dition, the coating on the oil-cooler tubes 
cuts down heat transfer, and causes oil 
temperatures to rise to dangerous levels. 

Once deposits are formed, it is diffi- 
cult to remove them because of the 
complicated structure of a modern tur- 
bine-lubricating system. Here again, 
preventive maintenance proves its im- 
portance. It is cheaper and quicker to 
keep deposits from forming than to 
clean up the mess after it has formed 
and caused a lot of trouble. 

Several types of apparatus can be 
used to remove contamination. One of 
these is a filter which is made up of @ 
series of parallel fiber wafers through 
which the oil passes, depositing its for- 
eign particles on the wafer surfaces. 
These units are relatively simple to op- 
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High temperature caked the oil in this bearing until the 
oil passage shown at A in the photo was completely plugged 


erate and can be used effectively in 
many types of circulating-oil systems. 

Some units use activated clay as the 
filter medium. A word of caution should 
be given on activated clay. Laboratory 
tests indicate that clay has a tendency 
to remove oxidation and corrosion in- 
hibitors contained in many mineral oils 
used in circulating systems. If the oil 
is known not to contain these inhibitors, 
the claytype filters serve excellently. 
The clay removes organic oxides and 
acids to some extent. Inhibitors in an 
oil keep the formation of these prod- 
ucts to a minimum, and clay is not re- 
quired, 

Rust Preventives. Even when using 
protective equipment contamination can 
still be a serious hazard in an oil sys- 
tem. Remember that the oil is always 
cleaned up after it passes from the bear- 
ings through the oil sump and is on its 
way back to do its lubricating job. But 
after it has left the conditioning unit, 
there is nothing to keep it from picking 
up scale, rust and other materials, As 
mentioned, moisture condensation causes 
a certain amount of corrosion on the in- 
ternal surfaces of ducts, pipes and hous- 
ings through which the oil must pass. 
All dirt introduced to the oil on the suc- 
tion side of the filter is removed, but 
that on the discharge side may accumu- 
late in the oil passages and cause dam- 
age. For this reason, it has been found 
that coating these internal surfaces with 
& Trust preventive pays many times over 
in reduced maintenance costs. 
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Rust-preventive treatment is usually 
administered during a shutdown. All 
internal surfaces are first cleaned with 
a solvent, then hand painted with a rust 
preventive. Pipes and other inaccessible 
places are treated with a flushing type 
of rust preventive. A word of caution 
about bearing housings: the internal 
surfaces of the housing should be 
painted, but the bearing seat itself 
should not be because it requires too 
close a fit. 

Under Lubrication. Everybody knows 
that too little lubrication causes damage. 
But we are not concerned here so much 
with metal surfaces rubbing together as 
with another factor that is perhaps not 
so well known to maintenance men. 
Small quantities of lubricating oil can 
form coke and gum that are, of course, 


CORRECTION 


The data sheet in Powen’s Mid- 
December 1947 issue, page 180, has 
an erroneous statement of the for- 
mula for resistances in parallel. 
This should read: 


R= / (R:+R:) 


The nomogram is correct, giving 
the true answer as calculated by 
the above equation. 


i 


After solvent was circulated through the lubricating system 
the bearing, at the left, was cleaned as shown in the photo 


highly undesirable. This occurs par- 
ticularly where the machine being lub- 
ricated operates at high temperatures. 
A good example is the drier roll on a 
paper machine, where the roll is 
heated by high-pressure steam inside 
the roll. Here a small quantity of oil 
is sufficient to lubricate the roller bear- 
ing, but it may form deposits because 
its flow rate is too low to resist the high- 
operating temperatures. Oil tempera- 
ture will rise, causing a portion of the 
oil to decompose. A larger quantity of 
oil permits a faster flow through the 
bearing and keeps the lubricant tem- 
perature below dangerous levels. Fig. 4 
shows a badly caked bearing of this 
type with oil passage at A completely 
plugged. 

If, because of improper maintenance 
practices, deposits form in a unit to 
such an extent that trouble occurs, the 
offending material has to be removed. 
In such circumstances it is not always 
necessary to shut down and dismantle 
the equipment. It is often possible to 
clean a circulating system by circulat- 
ing a selected high flash solvent, at rela- 
tively high temperature, through the 
system. Fig. 5 shows the bearing after 
it was cleaned by this method. It would 
have required possibly two or three 
weeks down-time to clean the bearings 
by other methods. Actually, by circulat- 
ing a solvent 48 hours, it was possible to 
clean up the equipment and resume op- 
eration in three days’ time. This is im- 
portant on production machinery. 
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wc Mumford, application engineer, Nertical turbine-pump division, Worthington, gives “\- 
practical information on construction, operation, characteristics, troubles, remedies gle 


2 


2—Application and Selection /~ 7 


Q 1—In what services are vertical 
turbine pumps used? 

A—tThese pumps fall into two rather 
broad classifications. Well pumps are 
installed in drilled or bored wells. The 
other type is used in tanks, sumps, riv- 
ers, reservoirs or similar installations 
where the pump impellers are sub- 
merged or where flow to the pump is 
under a positive head. 


Q 2—What are some of the uses of 
well pumps? 

A—(1) The largest single field is 
pumping irrigation water. In the state 
of Texas alone more than 1000 pumps 
a year are installed for crop irrigation. 

(2) Municipal-water supply is prob- 
ably the next most important field of 
application. Many municipalities de- 


pend entirely on drilled wells and ver- as 
tical turbine pumps for their water 
supply. With its enormous reservoir Inflow > 


system, New York City has over 300 of 
these pumps contributing to the total 
water supply. 

(3) In the industrial field, well 
pumps serve a number of purposes. 
Many industrial plants obtain all their 
water from wells, because of inade- 
quate municipal supplies, or, more 
often, because of the high cost of pur- 
chased water. 

Since most well water remains at a 
cool, year-round temperature, many of 
these pumps supply water for proc- 
essing, circulation, refrigeration and 
air-conditioning services. 

Brine pumping, mine dewatering, oil- 
field repressuring and many other serv- 
ices are performed by vertical turbine 
pumps installed in wells. 


Q 3—When may vertical turbine 
pumps be considered for applications 
other than well service? 


Discharge 


A~—For -low suction lifts and pres- | 
sures this type pump often provides a 
solution because the impellers are usu- 1 Cross section of a vertical turbine 


ally submerged in the liquid. For the pump used for ‘deepwell installation Hotwell 
same reason, priming is no problem. 
(Continued on page 108) 


Vertical - turbine condensate - return 
pump is for installation in a hotwell 
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SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 


40-YEAR OLD EDWARD 
VALVES STILL IN SERVICE... 


More than 40 years ago, a railroad 
car builder on Chicago’s far south side 
erected a new power plant. The blow-off 
valves, like the feedline and many other 
valves on the four boilers, were Edward. 

The same blow-off valves have been 
in continuous service ever since and 
are still tight. There have been no re- 


After 40 years 
these Edward blow- 
off valves are still 
in regular service 
and give tight clo- 
sure. Edward was 
the original builder 
of steel blow-off 
valves. 


pairs or replacements other than a few 
new type seats and disks. 

Because the valves are subjected to 
frequent and sudden temperature 
changes and the erosive action of scale 
and abrasive material blown through 
at high velocities, blow-off service is 
exceptionally severe. 


Edward 12 in. angle non- 
return valves for 1500 lb. 
1000 F service. Left valve 
shows Equalizer running 
from above disk to outlet. 


PRESSURE SEAL 
BONNET GAINS 
IN POPULARITY 


For high-pressure, 
high temperature 
service the pressure 
seal bonnet connec- 
Internal parts of Edward tion continues to 
pressure seal connection. gain in popularity. 

At the time Edward began incor- 
porating pressure seal connections as 
an optional feature on the larger globe 
and angle stop and non-return valves, 

y contours were changed and in- 
ternal flow passages redesigned to 
greatly reduce pressure drop. 

Another feature, in the case of non- 
return and check valves was the addi- 
tion of the EDWARD EQUALIZER, 


ON FLOWING WELLS 


At St. Johns, La., are these 
Edward forged steel check valves, 
typical of many used in the oil fields. 


In this case, Edward 2 in. Fig. 160 
valves are on lines from 14 flowing 
wells at the treater and separator 
station. Check valves prevent back 
flow to wells. 


Edward builds ball and piston 
type check valves in horizontal, 
angle and vertical patterns for pres- 
sures to 7500 lb. and temperatures 
to 1000 F. Sizes 4 in. to 16 in. 


a piping arrangement which reduces 
— drop and helps prevent disk 
uctuation in service. 

Internal parts of the pressure seal 
bonnet connection are fairly simple 
but require tool-room machining care 
to insure a tight joint. A contingent 
advantage of the pressure seal connec- 
tion is ease of disassembly after lon 
time high temperature service an 
greatly simplified reassembly. 


Torque Meter Stops 


Bolting Guesswork 


All torque wrenches in the Edward 
plant are regularly calibrated on torque 
meters, before each valve production 
run, to be sure that wrenches measure 
correctly. Valve assemblers are thus 
certain that correct tightening stresses 
are applied to threaded valve parts. 


Equal stressing ot stud bolts is im- 

rtant in in gu assembly of bolted 

valves. Properly tightened 
screwed-in valve seats and bonnet 
bushings assure leak-proof valve trim. 
Evenly stressed threaded parts mean 
tight joints, less effect on bolting from 
extreme temperatures, and easier re- 
make if a joint is ever broken. 

Body-bonnet bolting on large valves 
is stressed to exact micrometer mea- 
surement during assembly. 


EDWARD BUILDS cast and forged steel globe and angle stop, gate, non-return, blow-off, feedline stop-check, Intex (integral seat), integra| 
bonnet Univalves, relief, hydraulic, gage valves and strainers for power, petroleum, marine, industrial and technological services. 
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Partition wall 


Partition woll 


2% Dia with partition 


34 Dia min without partition Dia min without partition 


2%Dia min with partition 


---Boffles for 


guiding, flow 


Flow at low woter 
about 2 to 3ft per sec 


Where several vertical turbine pumps are installed in one sump the spacing of 
the pumps must be correct. Guides or baffles are desirable to direct the flow 


Eight single-stage 22-in. 4000-gpm vertical turbine pumps, handling 110-F cool- 
ing-tower water under 45-ft total head, are driven by 60-hp 1150-rpm motors 


These pumps are easily adapted to 
limited installation space since pump 
and driver are assembled on the same 
vertical axis. For example, a 500-hp 
motor-driven pump can be installed in 
a space 4 ft square. 

Often the installation of a vertical 
turbine pump for submerged operation 
eliminates an expensive dry-pit con- 
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struction and thus reduces construc- 
tion costs considerably. 


Q 4—How do vertical turbine 
pumps for well installation differ from 
those used in wet-pit or pump service? 


A—tThe principal difference is in the 
discharge-column length D, Fig. 1. 
Well pumps usually have 50 ft or more 


of column; they have been installed 
with column lengths of over 800 ft. 
Wet-pit pumps are usually relatively 
short and sometimes the bowl assembly 
may be directly connected to the driy- 
ing head, Fig. 2. 

Q 5—What is meant by pump 
setting? 

A—It is the length of column and 
shaft assembly, D, Fig. 1. Installed in 
wells, a pump’s setting is usually estab- 
lished by the water level when pumping 
at required capacity. For a pumping 
level 150 ft below ground the pump 
would probably have a 150-ft column 
and shaft, which would be called a 150- 
ft setting. 

The term “setting” should not be con- 
fused with the actual over-all length 
of a pump, L, Fig. 1, since over-all 
length includes the length of the bowl 
assembly, also suction pipe and strainer 
if these items are furnished. 

For sumps, tanks and pits, pump 
length must often he short. Over-all 
length below the pump’s base is of 
more importance than actual column 
and shaft length in these installations. 
Therefore, when preparing specifica- 
tions and describing these equipment 
omit the word “setting.” 


Q 6—What are some applications 
of these pumps when not installed in 
wells? 

A—tTypical applications are drain- 
age, construction services, mine sink- 
ing and dewatering, process circulating, 
liquid transfer, cargo unloading, screen 
washing, cooling-tower water circula- 
tion and booster services. 


Q 7—Does sump design affect 
pump operation? 

A—Yes, correct wet-pit construction 
is important to satisfactory pump oper- 
ation because pit design largely governs 
water velocities, suction submergence 
and inlet-flow characteristics. Water 
entering the sump at high velocities is 
apt to create turbulence, eddies and 
whirlpools. Correct sump design limits 
incoming velocities to about 3 ft per sec. 

Where several pumps are installed 
in one sump, their spacing must be 
correct, so guides or baffles are desir- 
able. Fig. 3 shows a satisfactory ar- 
rangement. But since the liquid, tem- 
perature, number of pumps, impeller 
design and other contributing factors 
affect each installation, give the pump 
manufacturer complete sump details 
for making final recommendations. Im- 
proper sump design may cause rough 
operations, cavitation, reduction in ca 
pacity, and reduce pump life. 

(Continued on page 140) 
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“ Little? Sure. But what a giant’s job they do! 

n- That's how men judge Yarway Impulse Steam Traps. 
- Yarways are well suited for trap service throughout in- 
- dustry. The small size itself is an important feature. 
" They are easy to install, fit in anywhere, require no 
sat special supports. 

mp In service they drink condensate, discharging contin- 
all uously on heavy loads, at short intervals on light loads— 
of [providing maximum heat in the shortest time, and 


mn | keeping equipment at top efficiency. 


ns. | Yarways are suitable for all pressures without change of 
weal valve or seat. Simplicity of construction (only one moving 
ent J) part) minimizes maintenance. Also, initial cost is low. 

Try some Yarways today—standardize on them to- 
ons 


. }morrow. See your nearest Supply House or write for 
Yarway Bulletin T-1739. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
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CLOCK-CONTROLLED VALVES DRAIN COMPRESSED-AIR SYSTEM 


To INSURE positive periodic drainage of 
water and oil from a compressed-air 
system fed by two units the arrange- 
ment in the sketch below was used. 


Air to operate the diaphragms comes 
from the receiver tank after passing 
through a 1/64-in. orifice in the line. At 
the far end of the line a 1/8-in. direct- 


orifice inserted~ 
in control line Aftercooler 
/ 
From No.2 
Aftercooler compressor 
From No/ Separator 
- Seporai solenoid 
compressor volve-normally 
ubing---* ‘ awaste time 
diaphrag waste 
va/ves clock 


HERE ARE SPECIFICATIONS for a water 
rheostat that was used to run load tests 
on seven 2500-kw 11.5-kv 3-phase diesel 


Motordriven 


Electrode-> 


Gin pipe 
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generators. Water flow enters the still- 
ing basin through the 6-in. pipe, which 
has 34-in. holes spaced on 4-in. centers 
arranged in three rows of 26 each. The 
rows, which are drilled 45 deg apart, 
face the rear wall. Pipe clearance from 
basin bottom is 3 in. 

The perforated 34-in. board baffle, 
located 30 in. from the rear and ex- 
tending the full height of the box, 
forms the stilling basin. From here 
water flows into the electrode cells 
through 14-in. holes in the baffle, spaced 
on 3.5-in. centers over its whole area. 
From the electrode cells the water flows 
to waste over top of the discharge gate. 

Constant cold-water flow between 
electrodes and neutral plates dissipates 
the heat while discharge over the gate 


in. steel 


POWER ENGINEERS’ 


PLANT-TESTED IDEAS TO SOLVE PROBLEMS OF DESIGN, OPERATION AND MAINTENANCE 


WATER RHEOSTAT LOADS GENERATORS FOR TESTING 


acting solenoid valve was _ provided. 
This valve operating on 110-v 60-cycle 
current was controlled by a time clock 
originally built for household stokers. 
The clock would run the stoker a short 
period each hour to keep the fire going 
when the thermostat wasn’t calling for 
heat. These clocks are available and 
relatively inexpensive. Here the clock 
energizes the solenoid for 30 seconds, 
every hour, opening the valve. This 
bleeds the control air to atmosphere 
and drops its pressure, which opens the 
diaphragm valves for draining. When 
the solenoid valve closes. control-air 
pressure builds up, closing the valves. 
MarsHAaLt A Jusin Anderson, S. C. 


top keeps the water surface free of 
foam. Raising and lowering the gate 
with the motor drive varies water level 


to make load adjustments. Limit 
switches keep gate travel and water 
level within a range of 20 to 120% full 
load on the generator. 

In operation, steaming and gassing 
appear at the downstream edges of the 
electrodes and some slight arcing oc- 
curs at the electrode tip and the water 
surface. To insure keeping loads con- 
stant, electrodes have to be replaced 
after every two weeks of operation. 
They are connected in Y to provide a 
neutral ground connection. 

Incoming raw-water flow is 400 gpm 
at 85 F, and has a resistance of 3100 
ohms per cu in. When using treated 
water at 2600-ohms-per-cu-in. resistance 
it is necessary to lengthen the current 
path by laying a rubber mat. 3 ft wide, 
extending continuously over the neutral 
plates and floor of the electrode cell 
and centered about the electrodes. Kw 
flows vary directly with electrode areas, 
while voltage drops vary directly with 
the distance between electrode and 
neutral plate. 

Joun L Kinc New York, N. Y. 
(Continued on page 112) 
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Sunvis ‘‘900”’ oils are in use today in 
turbines, circulating systems, hydraulic 
systems, textile machinery and in many 
other types of application. 


Two years ago, we introduced our Sunvis 900 
Oils, Sun's premium grade for industrial use. 
Since then, Sunvis 900 Oils have been proving 
their ability to resist oxidation and sludging 
under the most rigorous operating conditions. 
They stand up for long periods of continued 
use at extremely high temperatures without 
appreciable change in physical characteristics, 
body, color or ‘‘neut number."’ Sunvis 900 Oils 
possess a high viscosity index and in addition 
have the unusually low pour-point of O°F. 


Wherever continued operations, high 
speeds, heavy loads and extremes of tempera- 
ture combine to threaten your equipment in- 
vestment . . . wherever lubrication problems 
are really tough—rely on Sunvis 900 Oils. 
There are distinct grades specially created to 
meet the requirements of each kind of appli- 
cation. All are fortified against the formation 
of harmful oxidation products, sludge and rust. 


Sunvis 900 Oils assure you of economies 
through longer equipment life, continuous op- 
erations for longer periods between oil 
changes, less frequent ‘‘down time”’ for inspec- 
tion and repairs. 

For details write to the Industrial Advertis- 
ing Department for Sunvis 900 booklet. 


«4, 


SUN OIL COMPANY 


Philadelphia 3, Pa. 
In Canada: Sun Oil Company, Ltd., Toronto and Montreal 
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Piping Collars Have 
S2veral Advantages 


WuHereE pipinc goes through a floor, 
good planning provides a raised collar 
around the hole as shown in the ad- 
jacent photo. A little ingenuity makes 
these collars attractive as well as func- 
tional. They permit sweeping and 
floor washing without danger of dirt 
and water falling to a lower level. Dur- 
ing maintenance operations they are 
safety devices, preventing tools, parts 
and nuts falling to the floor below and 
causing possible damage. 
F M Giorpano Paterson, N. J. 


CONTRIBUTIONS INVITED 


Here are collected ideas that work, 
solutions to problems big and little 
that plague power men dealing 
with design, operation and mainte- 
nance. They range over the entire 
field—mechanical, electrical, _hy- 
draulic, structural, drafting-room 
practice, quick computing methods, 
operating procedures, maintenance 
elimination, testing. 

Many Power readers have ideas 
and techniques they have used suc- 
cessfully that ought to be passed 
along for everyone’s benefit. Power 
pays $20 for each accepted item. 


SHOCK ABSORBER REDUCES MAINTENANCE 


THE DRUM-TYPE COAL FEEDER for regu- 
lating supply to pulverizers, shown in 
the photo, has a spring-loaded leveling 
apron on the drum discharge side. This 
apron lifts to allow foreign objects— 
oversized coal, frozen lumps and the 
like—to pass through without jamming 
the feeder. 

During winter months especially, 
handling an excessive amount of coal 
with these characteristics caused the 
leveling apron to lift often. At times it 
would return to leveling position un- 
der spring action with sufficient force 
to break the arms, shear-apron pins, or 
break the spring. 

Several methods were tried to elimi- 
nate this destructive shock without 
success until a car shock absorber was 
used to slow down the apron return. 


The forward shock absorber of a late- 
model Ford automobile was found the 
easiest to adapt to the job. It requires 
only two capscrews tapped into the 
feeder casing to mount it. A link from 
the shock-absorber arm to the leveling- 
apron arm completes the installation. 
These parts are painted black in the 
illustration. By adjusting the shock 
absorber, the arm can be slowed down 
to any desired return speed, eliminating 
hammering and breakage. 

Four of these arrangements have now 
been operating for a year without any 
trouble developing in the feeder parts 
or the shock absorbers. In addition, 
there is a saving in the cost of the 
repairs to the units. 

Donatp H McKay 

Great Works, Me. 


VALVE-TAP BRACE PREVENTS BREAKAGE 


GAS-TRANSMISSION LINES are custom- 
arily tapped at the upper surface for 
gage connections, as shown in the ad- 
jacent picture. A standard steel needle 
valve is usually provided below the 
gage-pressure control. As a safeguard 
against possible leakage a plug valve 
is also placed in the tap between the 
needle valve and the main line. 

As considerable leverage may be 
needed to turn the protecting plug 
valve, one company places a guard rail 
around the small line. This rail takes 
the side twist of the plug valve when 
it is opened, and being fitted closely 
against the upper surface of the plug- 


valve body it also resists the end thrust. 

Two pads of 3x5-in. steel, each 
equipped with 34-in. studs, are welded 
to the main line as shown. A clamp of 
inverted U shape is set over the 1-in. 
branch line, with the legs so formed as 
to bring the device snugly against the 
valve when the nuts are pulled tight. 

With this arrangement the weld or 
junction between main line and branch 
line is called upon to carry gas pres- 
sures only. This means the pressure- 
resisting parts do not have to be de- 
signed with a safety factor large enough 
to resist mechanical mishandling. 

M H Pearce Carthage, Texas 
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t make sure it's the rieht on 


An expert chess player gives careful study before making a move. 
In like manner, in choosing a water conditioning service, 
you should be sure to make the best move. You should choose a 
service based on sound engineering practice—there are no magic 
cure-alls. You should choose a service with a proved record ... 
a service backed by ample engineering facilities. 


W. H. & L. D. BETZ is an organization of engineers and 
chemists specializing in the solution of all industrial water 
problems. Years of experience have made Betz water conditioning 
service scientifically correct ... complete .. . economical. 


Our nationwide staff of engineers will welcome the opportunity 
of discussing with you this important subject of water 
conditioning ... W. il. & L. D. BETZ, Gillingham 
and Worth Streets, Philadelphia 24, Pa. In Canada: 
Betz Laboratories, Limited, Montreal 1. 


BETZ 


BOILER WATER CONDITIONING ° COOLING WATER CONDITIONING o ° INDUSTRIAL WASTE TREATMENT | 
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PROBLEMS FROM THE PLANT 


Exercise your engineering wits by submitting answers to this question, fresh from the plant. Suitable 
material will be paid for; answers accompanied by sketches or photographs command additional pay 


How Can I Save Steam 
From Curing Cylinders? 


To CURE CONCRETE BLOCKS we use six 
cylinders, each 65 ft long and 6 ft in 
diameter. The blocks are stacked in 
the cylinders, which are then filled with 
live steam. The curing cycle consists 
of cooking for 2 hr at 12 psi, then 
gradually bringing pressure up to 100 
psi and cooking for 4 hr. Steam is 
then exhausted to atmosphere in about 


40 min. Only two cylinders are cook- 
ing at one time; the others are being 
filled or emptied. Each operation takes 
about 114 hr. 

Steam is generated in an hrt boiler 
having 2000 sq ft of heating surface. 
We draw raw water from the Detroit 
River for feedwater. At times we do not 
use the feedwater pump because we 
cannot keep steam up with cold water 
going into the boiler. We tried using 
an injector but it wastes a lot of time. 


Why Does One Cooling 
Tower Take More Air? 


(This question is from Nov issue 
best answers from readers.) 


We have two cooling towers, each de- 
signed to cool 1300 gpm of water from 
105 to 85 F with a maximum wet bulb 
of 79 F. One is an induced-draft tower 
and the other a forced-draft. 

The induced-drajt tower is 18 ft wide, 
32 ft long, and 25 ft high. It is 
equipped with three 7-ft disk fans oper- 
ating at 325 rpm. Each fan, which has 
a 7%-hp motor, produces 46,300 cfm of 
air at %-in. of water static pressure. 

The forced-draft tower is 20 ft wide, 
36 ft long and 26 ft high. It is 
equipped with two 11-ft aluminum-alloy 
adjustable blade fans operating at 250 
rpm. Each of these fans requires 15 
hp and gives 120,000 cfm of air at Yo-in. 
pressure. 

Decking of both towers is the same. 
It consists of six sets of 1%x6-in. raft- 
ers with 1x3-in. strips of wood, spaced 
2ft, 3 in. apart and nailed on both sides 
of the rafters. Water is sprayed on the 
decking by 1%-in. nozzles at 5 psig. 

I would like to know why the forced- 
draft tower requires about 72% more 
air and 30% more horsepower than the 
induced-draft tower —HB 


Calculate the 
Horsepower Output 


A F-D TOWER REQUIRES more air be- 
cause a certain amount of air handled 
is recirculated. Fans create a suction 
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At present we are using about 4!, 
tons of 12,000 Btu coal in 24 hr. Coal 
is fired by an underfeed stoker. 

Can Power readers suggest some way 
of using the exhaust steam so it will not 
be a total loss? I thought of using it to 
heat feedwater but don’t know how to 
make use of it in the short exhaust period 
of 40 min out of each 12 hr. Maybe some 
engineer knows of a similar setup that 
has a good method for using waste steam. 
H W, chief engineer. 


along the side of the tower, which 
tends to pull a certain amount of heated 
air from the top or exhaust side of the 
tower back to the inlet. Since this re- 
circulated air does no cooling, or at 
best very little, it is necessary for the 
f-d tower to circulate more air. 

The i-d tower naturally takes less 
power because the air is moving at a 
lower velocity. Another factor, which 
contributes to the power consumption of 
the f-d tower, is that air after leaving 
the fan must make a 90-deg turn, thus 
causing the fan to work against a higher 
head. This is not true in the i-d fan 
where the air is taken in at a lower 
velocity. Here, air makes the turn into 
the tower decking at low velocity. The 
fan discharge is directed in a straight 
line away from the tower. 

Motor sizes are probably rated val- 
ues, not actual horsepower consumed. 
I suggest that HB determine power 
actually used by each fan. Power in- 
put to each motor can be measured and 
the horsepower output calculated, using 
the input value and the motor efficiency. 
This latter can be obtained from the 
motor manufacturer’s data. Fred W 
Weisenbach, Wayne, Pa. 


Check Performance 
Of Both Towers 


FIGURES GIVEN in the problem are de- 
sign ratings only. HB should check 


actual power consumed by each tower. 
Compare water- and air-outlet tempera- 
tures, and relative humidities of outlet 
and inlet air for comparison. 


Two manufacturers, or even one 
manufacturer at different times, may 
supply different towers to meet the same 
operating conditions. The nearest 
standard design at the time will be 
offered, and standard fans used. Also 
one manufacturer may provide a great- 
er margin of safety as regards capacity, 
either as a matter of policy or a safe- 
guard due to lack of experience. Again, 
higher power consumption with two 
fans may be compensated for by higher 
first cost and more maintenance of 
three fans. Motor sizes may give a 
false idea of the power, as motors are 
only made in a limited number of 
standard horsepower sizes. Thus, the 
three 714-hp motors may be running 
overloaded but not enough to justify 
10-hp motors; while the two 15-hp units 
may be consuming just enough power 
to make the use of 10-hp motors ques- 
tionable. 

An i-d cooling tower requires more 
power, not less, than a f-d. The exit 
velocity from the former is high, and is 
wasted power. But this reduces danger 
of recirculation of air. (See “Perform- 
ance and Selection of Mechanical Draft 
Cooling Towers,” by J Lichtenstein of 
Foster Wheeler Corp, in Transactions, 
ASME, October 1943.) An i-d fan 
passing the same weight of dry air as 
a f-d fan has to handle a greater weight 
of vapor and also a greater volume of 
air. This is the result of moisture and 
heat picked up by the air in passing 
through the tower, and also the draft 
loss in the tower. W L Govan, Brant- 
ford, Ont. 

(Continued on page 116) 
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ANSWCTS 


ERE’S an interesting exchanger using ex- 
H tended surface for the more efficient 
cooling of gases. Built by the Griscom-Russell 
Company of New York, the heat transfer sur- 
face of this G-Fin Gas Cooler is made of 
Anaconda Arsenical Admiralty Alloy tubes 
and fins. The use of this alloy provides rust- spaced about the circumference. Admiralty Alloy fins 


The heat transfer elements of this G-Fin exchanger con- 
sist of seamless tubes with longitudinal fins equally 


are thoroughly bonded to Arsenical Admiralty Alloy 
proof, workable metal with special resistance Tubes by a special mechanical process. This design gives 


to dezincification. six to eight times as much outer as inner surface —facili- 
tating the transfer of heat from gas to cooling fluid, 


Arsenical Admiralty is but one of ten 
standard and several special Anaconda tube 
alloys for heat exchange applications. To help ) 
you select the alloys best suited for your AnaconDA 
needs, our Technical Department will be glad Bins 
to assist you and make recommendations. 


Also, write for your copy of Publication B-2, s 
which provides detailed information. HEAT EXCHANGER TUBE 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Axacoxpa American Brass Ltp., 
New Toronto, Ont. 
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fans 


Induced droft 


Forced droft 


Induced droft 


Forced draft 


Turbulence Affects 
Forced-Draft Tower 


First, CONSIDER the i-d tower in the 
sketch above. For practical purposes, 
the construction of this tower, with 
three fans, is such that it can be con- 
sidered as three small separate towers, 
only one of which is shown. The air 
enters the tower at the very bottom, 
and rises with practically uniform ve- 
locity throughout the cross section 
until it is funneled into the fan. In a 
well-designed cooling tower, this results 
in the air being discharged at its 
maximum heat-absorbing capacity, thus 
requiring a minimum of air and power 
to operate the fans. 

Now examine the f-d cooling tower. 
Air here is discharged from two hori- 
zontal cylinders, whose centers are sev- 
eral feet above the bottom of the tower. 
Inside the tower, the two columns of 
air break up, causing great turbulence, 
which results in some recirculation of 
air and some pockets of dead air with 
little or no circulation. Although the 
decking does tend to break up the air 
currents as they move up toward the 
top, there is not the same uniformity of 
velocity of air throughout the cross sec- 
tion as there is in the i-d tower. There- 
fore, since the full heat-absorbing capa- 
city of all the air supplied by the f-d 
fans cannot be utilized, an excess of air 
must be supplied to accomplish the 
same amount of cooling. This, in turn, 
requires fans of larger capacity and 
more horsepower to operate them. 
Howard T Livingston, Los Angeles, 
Calif. 


induced-Draft Towers 
Have Higher Efficiency 
HB’s proBLeM is one of design and not 


operation. F-d cooling-tower fans re- 
quire more air and, hence, more horse- 
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power for several reasons. Some air 
discharged from a f-d tower descends 
to the ground and enters the intake 
again. This recirculation of air cannot 
be entirely prevented, and is usually 
attributed to high-velocity inlet and 
low-velocity exit. 

I-d towers discharge cooling air at a 
high velocity. This air travels a con- 
siderable distance upward before mix- 
ing with the surrounding atmosphere. 
In addition, heat transfer between the 
water to be cooled and the cooling air 
is better in the i-d tower because there 
is less stratification of the air. With 
minimum stratification the cooling 
effect is uniformly produced across the 
entire cross section of the tower. Air 
generally enters from all sides of the 
i-d tower. This results in a more de- 
sirable flow of air across the descending 
water. 

F-d towers have been in use longer 
than i-d type, but the proved higher 
efficiency of the i-d tower has made it 
more popular in the last ten years. 
Tyler G Hicks, New York, N. Y. 


Dead Spots Cause Trouble 


On comparRING the performance and 
specifications of the i-d and f-d towers, 
I find they are operating under water- 
load concentrations of 2.46 gpm/ft’ and 
1.81 gpm/ft’ respectively. Assuming 
that all other characteristics are the 
same, this would indicate that the f-d 
tower should require less air than the 
i-d unit. Within reasonable limits, re- 
quired air flow decreases as the water- 
load concentration decreases. It may 
be that more air is being used on the 
f-d tower than is necessary to cool the 
air to the required temperature. 

If HB has not already done so, I 
suggest he decrease the pitch on the 
two 1l-ft fans to determine whether 
the f-d tower matches the performance 


of the i-d tower at an air flow of less 
than 120,000 cfm per fan. This would 
reduce the power consumption of the 
11-ft fans. If the full 120,000 cfm per 
fan is required to obtain design condi- 
tions, the tower is probably a victim 
of air recirculation or improper air 
distribution, or both. 

Air recirculation is the effect of 
warm, humid air from the vents de- 
scending into the fan intakes. When 
recirculation occurs the tower is sup- 
plied with air of a higher wet-bulb 
temperature than the prevailing air. 
Therefore, more air is required for 
cooling. 

A difference in construction of the 
two towers results in improper air dis- 
tribution on the f-d tower unless it is 
properly baffled. Drawing all air in 
from one side and discharging it to- 
ward the opposite side results in a 
“dead” space, as shown in sketch above. 
This condition is bad unless the 
tower is baffled so as to distribute the 
air as evenly as possible. To meet 
performance conditions, more air than 
normal must be put through the tower 
to offset reduced effective area. 

I suggest HB take wet- and dry-bulb 
temperatures at air intake of both 
towers to determine whether recircula- 
tion is taking place. Higher wet-bulb 
readings at the intakes than those read 
some distance from the tower indicate 
air recirculation. Internal inspection 
of the f-d tower indicates whether 
baffles are in place, or should be in- 
stalled. 

The additional horsepower required 
on the f-d tower is due to the additional 
air moved. The data given indicate 
that the f-d fans are delivering approxi- 
mately 29% more air in cfm per hp 
than the i-d fans at the same static 
pressure, and are, therefore, more effi- 
cient. Charles A Schaeffer, Jr, Hous- 
ton, Texas. 

(Continued on page 136) 


POWER ® February 1948 


} 
2h 
la 
| 
\ 


an ‘'reason why" 
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A road-block stops the flow of traffic... 


Until the danger is past. 


An & Turbine Protection System stops flow, too... 


Stops flow of h. p. steam to turbine .. . 
Stops back-flow of 1. p. steam... 
And relieves excess pressure .. . 

In extraction line. 

It stands guard at danger spots. 


Each valve in the system... 


Throttle, Oil Trip, Bleeder Check, Relief... 
Performs a particular function . . . 
Works with the others .. . 

To protect the turbine. 


Bulletin 8K contains detailed intormation... 


Send for your copy today. 


EMERGENCY 


SCHUTTE & KOERTING COMPANY 
WMauua Eugineers 

1150 THOMPSON STREET + PHILADELPHIA 22, PA. 

JET APPARATUS + HEAT TRANSFER EQUIPMENT + STRAINERS + CONDENSERS AND 


VACUUM PUMPS + OIL BURNING EQUIPMENT » ROTAMETERS AND FLOW INDICATORS 
RADIAFIN TUBES + VALVES + SPRAY NOZZLES AND ATOMIZERS + GEAR PUMPS 


4 at danget spots 
\ 
| 
‘ THROTTLE TRIP VALVE 
== OIL TRIP VALVE— | | 


New EQUI PM ENT 


Electronic Speed Control £28 


REGUTRON PROVIDES EXCITATION and speed 
control, through a magnetic drive, of boiler- 
draft fans, centrifugal pumps, compressors 
and blowers. It rectifies 3-phase power to 
energize the magnetic drive and adjust ex- 
citation current to hold output shaft speed 
to within + 1%. Load speed is selected 
automatically or manually by positioning 
a small potentiometer. Other parts of the 
control guard against effects of overvolt- 
age, undervoltage, short-time power failure, 
improper operating tubes and amplifier. 
Excitation current is balanced against volt- 
age of a tachometer generator driven by 
the load; therefore speed is held constant 
despite changes in prime-mover speed or 
changes in load or power-supply voltage. 
Electric Machinery Mfg Co, Minne- 
apolis 13, Minn. 


Transformer Release E29 


cover-MOUNTED mechanical release 
device vents internal transformer pressures 
caused by electric arc or overload. It 
works quicker and more effectively than 
the present device that depends upon 
rupturing a diaphragm. It fits any trans- 
former with a 9-in. handhole opening. 
Adapters can be used for fitting it to larger 
openings, if necessary. 

The device withstands full vacuum for 
transformers designed for filling under a 
vacuum. A locking device is also avail- 
able so tank can be pressure tested in 
factory or field. A roller latching arrange- 
ment locks vent tightly until the tank 
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reaches pressure for which the device is 
set, when it trips the vent fully opened. 
It can be set for 10 psi, and tripping takes 
place within } psi of this setting. A dome 
over opening prevents rain from entering 
transformer, even after it has operated. 
Resetting after operation is simple and 
requires no replacement parts other than 
new gaskets that can be made in field. 
Westinghouse Electric Corp, Box 868, 
Pittsburgh 30, Pa. 


Test Instrument E30 


Desicnatep AS Mopet 1005 electrical lab- 
oratory, this instrument is a complete test 
unit for electronic and electrical techni- 
cians in laboratories, shops or service 
departments. It combines the functions of 
over 60 separate instruments and contains 
six individual instruments, each with a 
complete set of ranges. 

In addition to a wide variety of ac and 
de voltage and current ranges, it has a 
multistage ohmmeter and a_ single-phase 
wattmeter. For extreme sensitivity, it has 
a 50 microammeter providing 20,000 ohms 
per volt on all de ranges. 

This electrical laboratory is adaptable 
for testing all electrical appliances, small 
motors, circuits, radio sets, etc. Simpson 
Electric Co, 5208 W Kinzie St, Chi- 
cago, Ill. 


Malleable Brazed Fitting E33 


FLAcG-FLOW THREADLESS FITTING is the first 
black malleable fitting ever produced for 
brazing to steel or wrought-iron piping. 
Brazed into machined socket in fitting, 
piping end is flush with shoulder. 

Photo contrasts streamlined brazed joint 
(right) with screwed joint. 

To insure streamlined-fluid flow, outside 
of pipe end is clean and surfaced by special 


Use convenient reply cards on page 178a to secure additional information on these new equipment items. 
be sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 


Cooling Tower E31 


INDUCED-DRAFT COOLING TOWER is of cell- 
type construction for easy erection and 
maintenance. It is equipped with multiple 
fans. New features permit compactness, 
low pumping head, and automatic control 
of off-peak loads. Metallic connectors and 
tierods are concealed. Towers are available 
in sizes from 75- to 2000-gpm capacity. 
Refrigerating Machinery Co, 525 Mar- 
ket St, San Francisco 5, Calif. 


Ball Valve E32 


RoOcKWoop BALL VALVE is for service on 
pipelines where full flow, tight seal and 
quick opening or closing is desired. The 
floating ball in combination with resilient 
synthetic-rubber seat allows abrasive parti- 
cles to be automatically wiped clear of 
seating surface without injury to ball or 
seat. When closed, pressure of fluid auto- 
matically positions ball against seat to 
form a tight seal. Proper alignment of 
ball and seat does not depend upon me- 
chanical parts. Valve is available in 


bronze with screwed ends in all pipe sizes 
from } to 2 in. for 150-psi working pressure. 
Rockwood Sprinkler Co, 38 Harlow St, 
Worcester 5, Mass. 


tool. After pipe is positioned in socket, 
fitting is torch heated until silver-brazing 
alloy flows in by capillary action to form 
a seamless, permanently bonded joint. 
Brazing alloy flows naturally to all parts 
of the joint even where piping is close to a 
wall or machine so that fitting can be 
heated from one side only. To remove 
fitting merely reheat. 

Flagg-Flow fittings are designed particu- 
larly for pipes 2 in. and smaller, where 


POWER @ February 1948 


] 
I 
‘ 


= 
ES “f 
‘a 
| 
Witt. 
{ 
=! | 
| 
P 


All piping equipment... All pre-fabrication 
eee on One Order to CRANE 


SOURCE OF SUPPLY 
RESPONSIBILITY 


\ 


: 


Pipe fabrication of every sort is Crane Co.’s 
business. From a simple bend to the most 
complex welded assembly, your design is 
assured of precise fabrication. Fully 
equipped, skillfully manned and strategi- 
cally located, five Crane Pipe Shops are at 
your service. 


Calling in Crane is the simplest procedure 
on any piping job. One order covers every- 
thing . . . valves, fittings, pipe, and shop- 
fabricated units. You avoid any worry about 
fit in the field ... or performance. Standard- 
izing on Crane Shop Service and the Crane 
Equipment Line gives you this 3-way ad- 
vantage— 


ONE SOURCE OF SUPPLY offering the world’s 
largest selection of steel, iron, and brass 
piping materials for all power, process, and 
general service applications. 


ONE RESPONSIBILITY for piping materials— 
helping you to get the best installation, and 
to avoid needless delays on jobs. 


OUTSTANDING QUALITY in every item—as- 
suring uniform dependability and dura- 
bility in every part of piping systems. 


CRANE CO., General Offices: 836 S. Michigan 
Avenue, Chicago 5, Ill. Branches and Wholesalers 
Serving All Industrial Areas. 


(Below) 10-in. MAIN STEAM HEADER 
completely shop-fabricated by Crane 
for a Mexican Central Station. Crane 
does the entire job... bending, weld- 
ing, stress-relieving, testing, includ- 

ing radiographic examination. On 
Pd large or small jobs, simple or complex, 
Crane fabrication fulfills every intent 
of your design. 


Boiler pibing 
showing steam 
mains with drip 
and drain lines. 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE « PLUMBING 
AND HEATING 


: FOR EVERY PIPING SYSTEM 
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Equipment Continued 


welding has been less widely used, rather 
than for larger pipe sizes. 

Eliminating thread cutting, Flagg-Flow 
suggests future economies by the use of 
thinner steel and wrought-iron piping, 
particularly for low-pressure applications. 

Proposed applications include hot- and 
cold-water lines, steam and fuel-oil piping, 
meter and instrument lines, boiler feed 
lines, lubricating-oil piping, gas and air 
piping, hydraulic systems not over 300 psi, 
radiant-heating coils, cut in concrete floor, 
and process piping where iron or steel pipe 
is applicable in industry. 

Normally, upper limits are 150-psi work- 
ing steam pressure at 450 F, or 300-psi 
for non-shock oil, water or gas lines at 
150 F. Stanley G Flagg & Co, 1421 
Chestnut St, Philadelphia 2, Pa. 


r 


E34 


NEw GROUP OF FROSTLINE GAGES are specifi- 
cally designed for refrigeration industry. 
They include both high- and low-side in- 
struments with or without a temperature 
equivalent dial scale. Design features 
include an adjustable pointer, large easy- 
to-read dials with l-in. graduations, and 
luminous treatment of dials and pointers 
for greater legibility in semi-darkness. 
Available in sizes standard to the industry. 
U. S. Gauge Div, American Machine & 
Metals, Inc, Sellersville, Pa. 


Electric Welder E35 


Hornet 36a motor-generator arc-welding 
machine is available in 200-, 300-, and 
400-amp models. It is smaller in size and 
weighs one-third less than previous Hornet 
models. Welder is designed for either 220 
or 440 v. Wilson Welder & Metals Co, 
Dept 1609P, 60 E 42nd St, New York 
7, ¥. 


Trip-Proof Coupling E36 


POSITIVE SHUTOFF VALVE combines with 
quick pipe coupling by meshing a valve 
lever with locking collar of coupling. Valve 
must be in shutoff position before coupling 
can be broken and coupling must be locked 
to its mating nipple before valve can be 
opened. It is available in 2}-in. pipe thread 
sizes for handling chemicals, petroleum 
products and other liquids where spillage 
is not permissible or desirable. Roylyn, 
Inc, 718 W Wilson Ave, Glendale 3, 
Calif. 


Compressor Control E37 


SOLENOID-OPERATED VALVE provides com- 
plete automatic control of water supply to 
water-cooled compressors. Solenoid valve 
is direct operated, it has no auxiliary pis- 
tons. It handles temperatures up to 400 F, 
and in some sizes will operate under dif- 
ferential pressures up to 150 psi. Connec- 
tions can be arranged so that compressor 
will not start until water flow completes an 
electric circuit through an_ electrode 


mounted in the discharge line. If water flow 
stops while the compressor is operating, 
machine will stop immediately. Johnson 
Corp, Three Rivers, Mich. 


Booster Fan E38 


Series DXB sooster FANS are available in 
capacities from 2000 to 9500 cfm. Fan 
shafts and motors are ball-bearing mounted 
for smooth operation and long life. Fan is 
designed for either vertical or horizontal 
mounting. Blades are of nonferrous metal. 
All ratings are certified by the Propeller 
Fan Manufacturers Assn. Chelsea Fan & 
Blower Co, Inc, 1200 Grove St, Irving- 
ton, N. J. 


Use convenient reply cards on page 178a to secure additional information on these new equipment items. 
be sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 


Ac Voltage Recorder E39 


PRODUCING A HIGHLY LEGIBLE RECORDING, 
this instrument can accommodate as many 
as 16 different ac voltages on a wide strip 
chart. Unusual readability of scale results 
from a depressed zero range that ignores 
lower portion of voltage scale, in which 
operator is not interested. It spreads volts 
or kilovolts, which he needs to watch, across 
instrument’s entire chart width. These ac 
voltage recorders are basically de potenti- 
ometer instruments. They use a_ thermal 
converter as a metering element. Standard 
ranges are available to cover the usual bus, 
transmission and distribution voltages. 
Leeds & Northrup Co, 4934 Stenton 
Ave, Philadelphia 44, Pa. 
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Gate Valve E40 


BRONZE GATE VALVE, Fig. 270-U, for 200- 
psi service, has a high-tensile strength 
bronze wedge seating against monel metal 
seat rings of a hardness of about two and 
one-half times that of the valve-body 
bronze. Seat rings are expanded into body 
and are equivalent to integral faces. Wear 
is taken by the bronze wedge, which can 
be replaced by simply slipping it off the 
stem and putting on a new one. Threads 
on manganese-bronze spindle are longer 
and larger in diameter, which reduces wear 
to a minimum and insures easy operation. 
A deeper stuffing box holds more packing, 
prevents leakage, and assures friction-free 
spindle operation. Valve is available in 
sizes from } to 2 in. Jenkins Bros, 80 
White St, New York 13, N. Y. 


Plug-In Panelboard E41 


PLuc-1n FEATURES of this panelboard permit 
easy and speedy removal or insertion of 
multibreaker units for future changes in 
circuit ratings, or for additional circuits. 
Breaker units are mounted on silver-surface 
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REVERE 
REVALON and CUPRO-NICKEL 


Because each condenser and heat exchanger presents 
its own special combination of conditions, no blanket 
recommendations for condenser tube alloys are pos- 
sible. However, this much can be stated authorita- 
tively: there are three Revere Metals which deserve 
special consideration in cases of limited or unsatis- 
factory tube life. Here they are: 


Cupro-Nickel, 30%. Withstands high operating 
temperatures. A tenacious surface film forms on 
this metal, which resists impingement attack and 
erosion, salt water, and waters containing 
organic material. Widely used in marine and 
seaboard installations, the tropics and sub- 
tropics. 


Cupro-Nickel, 20%. Similar to Cupro-Nickel, 
30%, but lower in price and somewhat less 
resistant to certain types of corrosion. 


Revalon (Aluminum Brass). This Revere Metal 
contains a small proportion of aluminum, which 
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gives it a long life in applications where water 
velocities are high or water is saline. The film 
formed on this tube is tenacious and self-healing, 
rendering it highly resistant to impingement 
attack. 


Which of these types to select, or which of the five 
other types of Revere Condenser Tubes should be 
chosen, depends on individual conditions. The Revere 
Technical Advisory Service will gladly collaborate 
with you in arriving at a decision as to the most 
economical tubes for your plant. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New Bedford, Mass.; Rome, 
N.Y.—Sales Offices in Principal Cities, Distributors Everywhere, 


MEETING SPECIAL CONDITIONS & 
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121 


Equipment Continued 


busbars by positive-pressure contact jaws. 
High-speed coilless magnetic and thermal 
trip of the MO4 breaker gives adequate 
time lag for starting motors and tungsten 
lamps inrush current. It trips as fast as 
one-hundredth of a second at current values 
slightly above operating range. Breaker 
units regularly provide four single poles 
that can be readily converted into two 
double poles by insertion of handle ties. 
NMO panelboards are furnished 100- and 
200-amp main-circuit ratings, 120/240-v ac 
with 15-, 20- and 30-amp circuits. Square 
D Co, 6060 Rivard St, Detroit 11, 
Mich. 


Position Recorder 


CAPABLE OF RECORDING almost any mechan- 
ical motion or position, this instrument 
uses a 10-in. circular chart and inking 
pen operated from a remote point by a 
self-synchronous motor. By a single ad- 
justment, inking pen moves the full chart 
range with any desired motion of self- 
synchronous motor within a range of } 
revolution up to 10 revolutions. This 
feature permits a high accuracy and makes 
possible remote recording of such variables 
as pressure, temperature, flow and many 
mechanical movements. Servo-Tek Prod- 
ucts Co, 247 Crooks Ave, Clifton, N. J. 


E43 


Utility Fan 


CuetseaA Type AA utility fan is suitable 
for cold-storage, milk-cooling, meat-storage 
and quick-freezing rooms, and for eliminat- 
ing dampness by air circulation. Totally 
enclosed motor is equipped with ball bear- 
ings so that unit can be operated in any 
position. Available in 3000- and 4800-cfm 
capacity. Chelsea Fan & Blower Co, 
1206 Grove St, Irvington 11, N. J. 


Use convenient reply cards on page 178a to secure additional information on these new equipment items. 


Phase-Rotation Indicator 


CoMPACT AND LIGHTWEIGHT, this self- 
contained instrument, known as the Selco 
phase-rotation indicator, is for electrical 
power companies, ‘industrial-plant electri- 
cians, electrical contractors, manufacturers 
of electrical equipment, and others who 
need a quick, positive phase-rotation indi- 
cator. It can be used for “phasing out” 
new equipment, such as transformer banks 
and alternators for parallel operation. It 
can also be used for reestablishing dis- 
rupted service and on installation of motors 
and condensers. It indicates phase se- 
quence by numerical, alphabetical, color 
coding and CW-CCW methods. It is 
designed to operate between 50 and 600 v, 
25 to 120 cycles on 2-, 3- or 4-phase cir- 
cuits. H H Sell Electric Co, 1907 
Willow Ave North, Minneapolis 11, 
Minn. 


Portable-Gate Operator 


PoOWER-DRIVEN tractor-type portable gate 
operator is on pneumatic-tired wheels. 
Gate operator is available in three models: 
electric-motor driven, 5- and 10-hp gasoline- 
engine driven. Gasoline-engine driven unit 
is most generally used because it has its 


E47 


Test Tube E45 


TruTEst COMBINATION phosphate mixing 
and testing tube has been developed for 
use in water analyses. Tube carries grad- 
uated markings for test sample and chemi- 
cal to be added. Tube fits any TruTest 
comparator block or Taylor slide. TruTest 
Laboratories, Inc, 20 S. 33rd St, Phila- 
delphia 4, Pa. 


Metalizing Gun 


MOGULECTRIC METAL-SPRAY GUN is powered 
with a 1/20-hp. constant-speed induction 
motor, thereby assuring a uniform wire 
speed. By using different combinations of 
gearing, most any spraying speed can be 
obtained with any of the metals used in the 
metallizing industry. Electric motor reduces 
air requirements. Metallizing Co of 
America, 1330 W Congress St, Chi- 
eago 7, Ill. 


own power plant. Usually electric unit is 
used around filtration, pumping and sew- 
age-treatment plants where electrical-power 
outlets are readily available. Principal 
application is in general maintenance of 
10- to 36-in. gates operating in balanced 
flow. Operation is smooth and simple; 
(Continued on page 154) 


Please 


be sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 
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For a quick estimate of water ¥ 
treatment results the Nalco System © 
is getting throughout the Petroleum ‘| 
Industry, check this record of long- 
term usage... 


i Inset—One of the special 

material production lines at 

Nalco Plant No. 2, making micro- 

sphere catalyst used in catalytic petro- 
leum cracking processes. 


of all Nalco System 


refineries have been using Nalco for 
more than 5 years! 


of the above refiner- 
ies have been sure of Nalco water 
treatment results for over 10 years! 


of refineries in the 
over-10-years group have enjoyed Nalco 
Service over 15 years! 


Here is positive evidence that the 
progressive Nalco System produces 
permanently successful water treat- 
ment results . . . in large and small 
installations. You can get the same 
trouble-free Nalco System working in 
your plant on short notice — Write for 
details today. 


NATIONAL ALUMINATE CORPORATION 
6222 W. 66th Place, Chicago 38, Illinois 


Canadian inquires should be addressed to Aluminate Chemicals, Ltd. 


555 Eastern Avenue, Toronto 8, Ontario 
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tion, this diagram shows control points where valves 
are essential to any soundly engineered installation, 
Waste from washers drains into a common trench, 
which in turn drains into a heat reclaimer. Cold water 
which is to be heated first passes through a series of coils 
in the heat reclaimer where it is preheated. This uti. 
lization of heat from the hot wastes before they are 
discharged to the sewers improves plant efficiency. 
The hot water tank is fitted with two heating coils, 
The primary coil is supplied with the low pressure 
exhaust steam from the various steam power units such 
ommercial laundries, as well as hospitals, col- _as pumps, engines and turbines. This coil is generally 
leges, hotels and institutions, commonly use the sufficient to heat water for the periods of operation 
washer piping hookup illustrated here. It providesthe — when the hot water requirements are low. An auxiliary 
usual hot and cold water and steam connections to a _ heating coil supplied directly with high pressure steam 
battery of washers: Although actual installations may from the boiler is thermostatically controlled to heat 
differ widely in complexity, size and method of opera- _ the water during peak demands. 


PRACTICAL PIPING LAYOUTS 


A Use the right type valve for the service. 
Illustrating the proved 3-point formula 


for trouble-free, time-defying hookups B Place valves correctly in the line. 
Choose Jenkins Valves for lifetime economy. 


CE\ rucewneraricaiiy 


K 


Other types and pressure ranges of Jenkins Valves 
can be used for this type of layout according to the 
factors involved. Consultation with accredited piping 
engineers and contractors is recommended when plan- 
ning any major piping installation. 

Copies of Layout No. 31 will be furnished on request. 

Fig. 720 Mail coupon. 
Rapid a pave Figure 720, the Jenkins Bronze Rapid Action Globe 
nenewable Composition Valve with catch-open lever, is recommended for use 
onins "astadie in laundry and other services where quick on-and-off 
Reverse sone - action is required. It can be opened with ease and 
"Spot or cold Water remains open without need of set screws or other lock- 
— ing devices. It prevents waste, and overcomes objec- 


tionable water hammer and shock. 


A CHOICE OF OVER 500 JENKINS VALVES 
To save time, to simplify planning, to get all the advan- 
tages of Jenkins specialized valve engineering experi- 
ence, select all the valves you need from the Jenkins 
Catalog. It’s your best assurance of lowest cost in the 
long run. 

Jenkins Bros., 80 White Street, New York 13; Bridgeport, Conn.; 


Atlanta; Boston; Philadelphia; Chicago; San Francisco. 
Jenkins Bros., Limited, Montreal. 


FOR Eve 


LOOK FOR THE DIAMOND MARK 
SINCE 1864 


| | a 
| — 
| | | = 
ENKINS 
| 125 TO 600 LBS. STEAM PRESSURE 
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JENKINS BROS., 80 White St., New York 13, N. Y. 


Please send me a reprint of Piping Layout No. 31. 
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BRONZE IRON + STEEL 


FOR EVery INDUSTRIAL, ENGINEERING, MARINE, PLUMBING-HEATING SERVICE 


SOLD THROUGH RELIABLE INDUSTRIAL DISTRIBUTORS EVERYWHERE 
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SHEETS 


POWER'S 


Indicated horsepower 


Number 187 


Engine Indicated Horsepower 


AFTER PLANIMETERING reciprocating-engine indi- 
cator cards to find mean effective pressure, and know- 
ing the actual engine speed while the cards were 
taken, the indicated horsepower can be found quickly 
with this logarithmic calculating chart. 

Example: Find the ihp for an engine with a mep 
of 38 psi, stroke of 10 in., piston area 70 sq in., and 
speed of 40 rpm: Follow the trace on diagram to find 
answer of 2.7 ihp. 

At first glance the range of this chart may appear 
to be limited. But by taking proper account of decimal 
points, it can be used for any size engine at any load. 
For instance, if engine speed in the example were 
400 rpm instead of 40, the same trace could be used 
and the answer simply multiplied by 10, which gives 
27 ihp. In other words, keep count of the 10’s or 
1/10th’s as you select your line values, and multiply the 
chart answer by them to get the true value. 

In figuring piston area, remember to use the net 
area if you’re dealing with the crank end; subtract 
cross-sectional area of piston rod. 


By Felix M Giordano 
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COPES Pressure Reducing Valves are designed for 
tough jobs demanding greater accuracy and depend- 


ability than can be obtained with ordinary stock valves. 


They are built to give as good results under emergency 


conditions as in normal service—to avoid objectionable 


vibration, noise and wear. Each is engineered for the 


individual installation, to assure close pressure control 


and long service life with minimum maintenance. 


The COPES line is complete, covering a Mh 
controlled pressure range from 27 inches of mer- : : 
cury vacuum to 600 psig. Valves are direct- or ¥ 
relay-operated, self-contained or actuated by a ’ 
Type 
relay-operate: 
iremisesanel ENGINEERED BY THE master control—as dictated by the individual 
cain = operating conditions. Write for Bulletin 477. “ig 
NORTHERN EQUIPMENT COMPANY 
ze 281 GROVE DRIVE, ERIE, PA. 
+ BRANCH PLANTS: Canada, England, France and Austria 
Representatives Everywhere 
Weight loaded, 
direct-operated 


OPES Aeadguarters for... 


Boiler Feed Water Control... Excess or 
Constant Pressure Control, Steam or Water 
... Liquid Level Control ... Balanced Valves 
. -- Desuperheaters . . . Boiler Steam Tem- 
Type3-SH-2C for heavy perature Control... . Hi-Low Water Alarms. 


uty. Relay-operated, Type R-DBI for remote 
self-contained control from master 
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TECHNICAL 


GAS TURBINES 


Dependence of Gas-Turbine Economy on 
Internal Aerodynamic Design, by H Rox- 
bee, A R Howell, A G Smith, National 
Gas Turbine Establishment, Ministry of 
Supply, England. Compares physical 
and performance differences of gas- 
turbine plants for air craft and station- 
ary applications from a general stand- 
point. Compressor efficiencies, Fig. 1, 
are increased by a larger number of 
stages at lower rotation speeds; turbine 
efficiencies behave in a similar manner. 
Stage efficiencies of both rotating ele- 
ments are quite high, but the volutes, 
needed to conduct gas flow in and out 
of these components. cause an appre- 
ciable loss. This results in the compon- 
ent over-all efficiencies being markedly 
lower than the stage performance 
throughout the entire range of the op- 
eration. 


RIEFS 


These volute losses, together with fric- 
tion losses in ducting and heat exchang- 
ers, may be summed up as pressure 
losses causing a lowered performance of 
the entire gas-turbine plant. 

Aircraft plants operating at about 
8000 rpm with a pressure ratio of 8.1 
and a turbine inlet temperature of 800 
C (no regenerator) have about the same 
thermal efficiency as a stationary plant 
operating at 4000 rpm, pressure ratio 
of 3.2, inlet temperature of 600 C, and 
a 70% efficient regenerator. W PC, Pa- 
per No. 7, Sec. C2. 


The Gas Turbine as a Means of Secur- 
ing Additional Output of Power, by V 
Karrer, Ateliers de Construction Oerli- 
kon, Switzerland. By hooking up a gas 
turbine with a steam generator in- 
creased efficiency of power generation 
can be obtained. The principle is based 
on the simple fact that the heat ex- 
hausted by the gas-turbine plant can be 
used by and charged to the boiler in- 


Sloges 


Steam turbine 


AL 


ENGINEERING DEVELOPMENTS HERE AND | 
ABROAD DIGESTED FOR BUSY POWER MEN 


stead of being discarded to atmosphere. 
An analogous situation exists with 
power generated by backpressure steam 
turbines, Fig. 2, where the exhaust 
steam can be charged to process heat- 
ing. 

In the cycle analyzed here the gas tur- 
bine drives both its compressor and an 
electric generator. Atmospheric air en- 
ters the compressor and is discharged to 
an air heater in the boiler’s gas path. 
The heated air then expands through 
the gas turbine and at atmospheric pres- 
sure enters the boiler furnace as com- 
bustion air. 

The author shows that, for balanced 
conditions with a backpressure steam 
turbine, total power can be about dou- 
bled by adding a gas turbine to the 
plant circuit. Power produced by the 
gas-turbine set is obtained at thermal 
efficiencies from about 45 to 60%, 
markedly increasing the over-all plant 
performance. WPC Paper 13, Sec C2. 

(Continued on page 130) 
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Plant process load 
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Polytropic efficiency % 
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of stag 


Axial-compressor efficiencies, for a given pressure ratio, 
increase (above) by using a larger number of stages at the 
If volutes are used efficiency droops 


lower rotation speeds. 


Backpressure turbine in steam cycle exhausts its steam to 


A proposed gas turbine 
in plant power cycle would supply heated air to the furnace 


process with a rise in power output. 
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Another example proving..: 
the right insulation correctly 
applied, never grows old. 


ENGINEERING: The first step in an insulation job that 
will give years of service, such as the Railroad installa- 
tion described below, is to call in an experienced in- 
sulation engineer. Johns-Manville maintains a staff of 
insulation experts. Each man knows how to take the ~“G 
guesswork out of your job...make it “right the first time.” ba 


RIGHT INSULATION: Many types of insulations are 
necessary to meet varied service conditions. In the 
Johns-Manville Research Laboratory—largest of its kind 
in the world—new and more efficient insulations have 
been developed. J-M Insulation Specialists help you 
choose the right insulation for each temperature re- 
quirement—from minus 400° up to 2800° F. 


CORRECT APPLICATION: No in- 


sulation is better than the man who 
installs it. J-M Insulation Application Units are in- 
dustry’s first choice for completely efficient jobs because 
(1) Each Unit is trained in all phases of insulation 
application; (2) Only skilled mechanics and up-to- 
date application methods are used. You get thorough, 
dependable and speedy workmanship. 


24 YEARS YOUNG! Johns-Manville Insulations were 
installed in this power plant of the Missouri, Kansas, 
Texas Rail Road Company at Parsons, Kansas, back 
in 1923. Because this job was engineered right and 
applied right, it is still providing dependable insula- 
tion service. For help on your insulation Tha 
problems, write Johns-Manville, Box 290, 4 | 
New York 16, N. Y. 


INSULATIONS 
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Temperature Measurements and Com- 
bustion Efficiency in Combustors for 
Gas Turbine Engines, by W T Olson, 
Everett Bernardo, National Advisory 
Committee for Aeronautics. Investiga- 
tions of general altitude performance of 
combustors for aircraft gas-turbine 
engines employed many thermocouples 
for average temperature, tem perature- 
distribution readings and combustion 
efficiencies. Results indicate that values 
of combustion efficiencies based on 
temperature measurements give satis- 
factory approximations and show effect 
of primary variables on efficiency. 
Paper discusses thermocouples, their 
installation, construction and measure- 
ments for which they were used. ASME 
Paper No. 47-A-23. 


Axial-Flow Compressors for Gas Tur- 
bines, by A I Ponomareff, Westing- 
house Elec Corp. Operating principles, 
characteristics, types and performance 
factors of axial-flow compressors serve 
as the subject matter for this informa- 
tive paper. The principal problem yet 
to be solved in making the gas turbine 
a competitor of highly developed steam 
turbines and reciprocating engines is, 
in the author’s opinion, the design of 
an efficient compressor that can be 
manufactured at low cost. ASME 
Paper No, 47-A-28. 


Gas-Turbine Plant Combustion-Cham- 
ber Efficiency, by A L Landen, Stanford 
University. A proposed set of standard 
definitions for efficiencies of combus- 
tion chamber performance is advanced. 
Three distinct terms are applied: (1) 
incomplete combustion and_ setting 
losses (2) flow friction and auxiliary- 
drive energy requirements (3) influ- 
ence of these losses on over-all plant 
thermal efficiency and output. Argu- 
ments are developed for thermodynamic 
meaningfulness, ready adaptability for 
evaluating test performance and cycle 
analysis of the test terms. ASME 
Paper No. 47-A-32. 


The Universal Optimum Power Cycle 
for Elastic Fluid Turbine Power 
Plants, by John Keitner, ME, ScD and 
Frederick Nettel, ME, EE. Investiga- 
tions by the authors are used as the 
basis for a general theoretical heat 
cycle called a hexagon cycle of which 
the Brayton, Ericsson and Carnot cycles 
are special cases. The hexagon, they 
claim, lies between the Brayton and the 
Ericsson. The difference between it 
and the Ericsson is in restricting (1) 
intercooling to the first part of compres- 
sion (2) reheating to the first part of 
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HOW TO OBTAIN 
COMPLETE TEXT 


Material appearing in __ this 
month’s briefs comes from one of 
these three sources: 

World Power Conference at The 
Hague in Sept. Papers are identi- 
fied by the initials WPC and the 
paper No. Supply is limited at the 
present but will be available in 
the future. 

American Society of Mechanical 
Engineers, fall meeting, Salt Lake 
City, Utah. Sept. 1-4, 1947. Papers 
are identified by initials ASME and 
paper No. Available while supply 
lasts at American Society of 
Mechanical Engineers, 29 W 39th 
St, New York, N. Y. 

American Society of Mechanical 
Engineers, annual meeting, Atlantic 
City, N. J. Dee 1-5, 1947. Papers 
are identified by initials ASME and 
paper No. Available at same ad- 
dress, under same terms as above. 


expansion. Formulas are developed to 
determine the point between the Bray- 
ton and Ericsson cycles where efficiency 
is highest. ASME Paper No. 42-A-43. 


Determination of Gas-Turbine Com- 
bustion-Chamber Efficiency by Chemi- 
cal Means, by Peter Lloyd, Ministry of 
Supply, National Gas Turbine Establish- 
ment, England. A gravimetric tech- 
nique of achieving a complete chemical 
determination of gas-turbine exhaust 
serves as the calibration base for com- 
bustion-chamber efficiency. The au- 
thor feels that this technique possesses 
an accuracy far superior to the heat- 
balance one. It has the added merit 
of indicating nature of combustion loss, 
a very useful aid. Various approxi- 
mate methods, chemical, physiochemi- 
cal and physical can be devised for 
comparison against the exact, complete 
method. ASME Paper No. 47-A-58. 


HYDRAULICS 


Pumping Requirements for Irrigation 
in Columbia River Basin and Central 
Valley Projects of the Bureau of Recla- 
mation, by Irving L Wightman, U. S. 
Bureau of Reclamation. An introduction 
to papers to be presented on the design 
of pumps for the Grand Coulee pumping 
plant on the Columbia River and the 
Tracy pumping plant of the Central 
Valley projects in California. This 


paper outlines the history, plan and 
facilities of each project and pumping 
requirements for irrigation. Each of 
the 12 Grand Coulee pumps will have a 
rated capacity of 1600 cfs at the low 
lift of 270 ft when Grand Coulee reser- 
voir is at its highest level, and will be 
driven by a 65,000-hp synchronous 
motor. The Tracy pumping plant is 
being constructed near Tracy, Calif. It 
will have six 767-cfs vertical-shaft cen- 
trifugal pumps operating under 197-ft 
head, each driven by a 22,500-hp syn- 
chronous motor. ASME Paper No. 
47-A-116. 


Hydraulic Problems in Connection 
With the Design of the Granby Pump- 
ing Plant, by Eliot B Moses, U. S. Bu- 
reau of Reclamation. Granby pumping 
station, located over 8000 ft above sea 
level near Granby, Colo., will have 
three 200-cfs vertical-shaft centrifugal 
pumps, operating under 186-ft maximum 
head and driven by 6000-hp synchron- 
ous motors. Many unusual problems 
arose in the design of this plant, which 
delivers water across the Continental 
Divide in Colorado. Because of 94-ft 
variation in suction head the pumps 
are located 107 ft below ground level. 

A design is analyzed for a subterran- 


SOK 


Gantry crane 


Motor 


WW 


a 


ean plant with a cross section based on 
the hydrostatic arch, above. Such a 
shape results in a considerable saving 
in concrete but is suitable only if the 
exterior hydrostatic and earth loads are 
fairly constant. Because of limits to 
voltage fluctuation when starting the 
pump motors, on a comparatively small 
power system, several methods were 
studied of bringing the units up to syn- 
chronous speed. 

Final design includes a discharge 
valve, closed when starting, and equip- 
ment for depressing the water below 


(Continued on page 146) 
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Dravo-built power and boiler plants, and major Dravo 
equipment installations, supply all types of industry 
with steam, electricity, blast air, liquid pumping and 
related services for the myriad requirements of modern 
productioneering. 


This broad experience of Dravo Power and Boiler Plant 
Specialists is reflected in the roster of American industrial 
organizations operating Dravo-built and Dravo-equipped 
power and boiler plants,—steel producers, petroleum 
refiners, chemical manufacturers, food processors, auto- 
motive parts suppliers, ship builders, synthetic textile 
fabricators. 


Industrial Executives and Consulting Engineers con- 
cerned with construction or expansion of power and 
boiler plant facilities will find that Dravo Power De- 
partment Engineers can be of real service from the 
earliest planning stage to the completion of final con- 
struction details. 


Dravo experience and facilities are described more fully 
in Bulletin BR-504; address Power Department, Dravo 
Corporation, 300 Penn Avenue, Pittsburgh 22, Pa. 


DRAVGO CORPORATION 


PITTSBURGH e PHILADELPHIA e CLEVELAND e NEW YORK 
DETROIT WASHINGTON e WILMINGTON 


Power. and Boiler Plants — Pumping Stations — Power Plant and Contractors’ Equipment —  Direct-Fired Heaters 
— Industrial Heating and Ventilating — Bridge Substructures —- Docks — Pump Houses and Intakes — Mill Foundations — 
Locks and Dams — _ Shafts, Slopes and Tunnels -— Towboats and Barges — Coal and Ore Bridges — Cranes and 
Derrick Boats — Crane Cab Crolers — Open Steel Flooring -— Concrete Aggregates — Iniand River Transportation 
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BUSINESS ITEMS + APPOINTMENTS + FOREIGN FIELDS 
SHINGTON NOTES » NEW DEVELOPMENTS » CONVENTIONS 


Tide Power Still Holds 
Interest in England 


The Severn tide-power project is still 
being considered in England, but prospects 
do not look favorable for building it in the 
near future. One has been proposed, how- 
ever, for installation in Menai Strait be- 
tween Anglesey Island and Northwest 
Wales mainland. This project would 
have the advantage of continuous power 
generation, by providing storage in two 
reservoirs formed by three dams. 

One of these dams would be built at 
northeast end of the strait near Bangor, a 
second dam would be built about halfway 
along the strait and third at its southwest 
end, at Belan Point. A power plant is to 
be installed at the center dam. Reservoir 
formed by the dam at Bangor will be kept 
at its highest possible level by filling it at 
high tide. At Belan Point the reservoir 
will be kept at its lowest possible level by 


Scale Model of New 7500-Kw Mercury Turbine 


A R Schiller (left), president, Public Service Co of New Hampshire, and T S Knight, 
General Electric commercial vice-president, view a scale model of new GE 7500-kw 


emptying it at low tide. 

At high tide, with Bangor reservoir full 
and Belan Point one empty, the plant at 
the middle dam is started. Level in Bangor 
reservoir drops and that in the other rises, 
until tide level drops below that in Belan 
Point reservoir. Gates in the dam forming 
this reservoir open and its level goes down 
with the tide. When tide level starts to 
rise Belan Point gates close and level 
in this reservoir starts to rise because of 
discharge from the turbines. 


mercury turbine. Two of these units are being furnished for the 40,000-kw Public 
Service station at Portsmouth, N. H., expected to be one of the most efficient in 
the world. Each of the two complete mercury elements consists of a mercury boiler, a 
7500-kw 1200-rpm turbine-generator and a condenser boiler. Steam output of each 
condenser boiler is passed through a superheater element in the combustion space of 
the mercury boiler. Steam flows are then combined at 600 psi, 825 F, to feed a 
25,000-kw 3600-rpm steam turbine direct-connected to a hydrogen-cooled generator. 
This model was exhibited recently at 23rd annual New England Conference at Boston 


All this time level in Bangor reservoir is 
dropping. When tide level equals that in 
this reservoir, gates open and it fills with 
rising tide level. At high tide this reservoir 
is again full. During this cycle there is 
always a head difference between the two 
reservoirs to insure operation of the power- 
generating units. Average plant output is 
estimated at 8000 kw. 


Britain Operates Second 
Atomic Pile in 1948 


Lonpon: High-power atomic-energy pile, 
to be constructed at atomic-energy research 
establishment at Harwell, near Didcot, 
Berkshire, is expected to be in operation 
about the middle of 1948, G R Strauss, 
Minister of Supply, told the House of 
Commons recently. 

Britain’s first atomic pile, a small-scale 
low-energy proposition, has been in opera- 
tion at Harwell since late this summer. It 
is producing “about enough heat to run 
one electric fire,’ Professor P B Moon, 
secretary of the Atomic Scientists’ Assn, 
(Continued on page 170) 
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Feb 2-6—American Society of Heat- 
ing and Ventilating Engineers, 8th 
International Heating and Ventilating 
Exposition, Grand Central Place, New 
York 17, N. Y. Charles F Roth, man- 
ager, International Exposition Co, 
Grand Central Place, New York 17. 


Feb 19-—20—Prime Movers Com- 
mittee, Pennsylvania Electric Assn, 
mid-winter meeting, Alexander Hotel, 
Hagerstown, Md. R L Hallman, Penn- 
sylvania Power & Light Co, Hazleton, 
Pennsylvania. 


Mar 1-4—American Society of Me- 
chanical Engineers, spring meeting, 
St. Charles Hotel, New Orleans, La. 
Ernest Hartford, executive assistant sec- 


retary, 29 W 39th St, New York. 


Mar 9-11—Western Pa. Safety 
Engrg Conference & Exhibit, Hotel 
William Penn, Pittsburgh, Pa. Harry 
H Brainerd, executive manager, Cham- 
ber of Commerce Building, Pittsburgh 
19, Pennsylvania. 


EVENTS 


Apr 1-3—American Institute of 
Electrical Engineers, Great Lakes dis- 
trict meeting, Des Moines, lowa. H H 
Henline, secretary, 33 W 39th St, New 
York 18, N. Y. 

Apr 3-11—New England Electrical 
Show, Mechanics Bldg, Boston, Mass. 
Campbell-Fairbanks Exposition, Inc, 
929 Park Sq Bldg, Boston, Mass. 

Apr 5-8—National Assn of Corro- 
sion Engineers, Hotel Jefferson, St. 
Louis, Mo. A B Campbell, executive 
secretary, 905 Southern Standard Bldg, 
Houston 2, Tex. 

Apr 5-8—National Oil Heat Exposi- 
tion, Chicago Coliseum, Chicago, III. 
C F Curtin, secretary-treasurer, Room 
1837, 30 Rockefeller Pl, New York 20, 
New York. 

Apr 28-30—American Institute of 
Electrical Engineers, Northeastern 
district meeting, New Haven, Conn. 
H H Henline, secretary, 33 W 39th St, 
New York 18, N. Y. 
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INSTALL AN INDIVIDUAL. 


“ ARMSTRONG STEAM TRAP 


PROOF THAT 
ARMSTRONG TRAPS 
_ PAY DIVIDENDS: 


NO MAINTENANCE IN 3 
YEARS OF SERVICE FOR 20 
traps installed on press, tum- 
blers, steam boards, iron sets and 
steam plants.—Gran Tintoreria 
Ritz, Mexico. 


COOKING TIME CUT 25% 
with use of Armstrong traps on 
steam kettles and vats. One trap 
on a steam coil has given de- 

dable service for 18 years.— 

erber Packing Co., Elgin, Ill, 


80% MAINTENANCE RE- 
DUCTION and 20% FUEL 
SAVINGS with use of Arm- 
strong traps.—Eastern Box Co., 
Baltimore, Md. 


UNIFORM TEMPERATURE 
of greenhouse and maintenance 
reduction after installation of 
Armstrong traps.—Zeidler Floral 
Company, Evansville, Indiana. 


ON EACH UNIT 


W #Y UNIT TRAPPING IS ESSENTIAL: If you try 
to drain condensate from more than one. steam- 
consuming unit with the same trap, sluggish heating and 
low temperatures will almost always result. This is because 
no two units condense steam at the same rate. The pressure 
will be lowest in the unit condensing steam the fastest. 
Condensate from the higher pressure unit will back up into 
the lower pressure unit (or close the check valve), tem- 
porarily blocking off its drainage. This prevents escape of 
air and condensate, lowers the machine temperature and 
wastes fuel. However, the use of a separate trap on each 
unit permits individual operation without any effect from 
different condensing rates. You get maximum temperatures 
and maximum production: 

WHY ARMSTRONGS ARE BEST FOR UNIT TRAP- 
PING: They not only discharge condensate as fast as it 
accumulates, but they discharge air as well. This is essential 
to fast heating and uniform high temperatures. Further- 
more, you don’t have to be afraid of increasing the number 
of traps in your plant because Armstrongs seldom need 
attention. They won’t clog or stick; dirt is swirled right 
through; the chrome steel valve and seat and corrosion- 
resistant stainless interior stand up in constant service for 
years and years. 

THE ARMSTRONG STEAM TRAP BOOK gives com- 
plete data necessary for selection, installation and main- 
tenance of Armstrong traps. Send for a copy. 


ARMSTRONG MACHINE WORKS 


812 Maple Street ¢ Three Rivers, Michigan 


No. 3 of a series of advertisements devoted to 
improving efficiency through better trapping. 


~ 
: 
4 
| eee | 
am ARMSTRONG STEAM T 
RAPS 
chert 
POWER February 1948 133 
| 


ye 


A Resolve for 1948 


A contemporary, the magazine Industrial Marketing, in discussing the 
subject of advertising directed to the power field, has defined a 
subject of great significance to every power engineer: 


“Maximum power use per worker is the sure path to low-cost pro- 
duction. Take one classic example—the big Chicago machine tool 
show a few months ago. The mammoth Dodge-Chicago plant was 
alive with monsters for us bipeds to operate . . . with more horse- 
power at man’s fingertips than ever in industrial history. 


“Take the modern lathe. Today it utilizes at least ten times as much 
power as its predecessor of 1900—with ten times as much production. 


“Let’s concentrate now on power as a commodity, an almost price- 
less product in today’s economy. The fate of the world hangs on 


America’s ability to produce. That means using more power more 
effectively. 


“Surely, from here in, we can count on the power engineers of this 
country to squeeze the last drop of efficiency out of existing equip- 
ment . . . of even more mothering maintenance of installations . . . 


and a more hard-boiled attitude on obsolescence and the selection 
of new equipment.” 


Another reason for using the greatest care in purchasing new 
equipment is that the new pump or the new valve you buy tomor- 
row may cost more than today’s units. This imposes the obligation 
of getting the best buy you can right now, by vigilant comparison 
of values and inspection of advertised performances. . 


Certainly, the continued progress of our American.economy depends 
on the performance of every power man in making and using more 
power. And that means a review today of your power facilities. 
A survey by your own staff—or by an outside consultant—will pro- 
vide you with the facts to guide you in your recommendations for 
new equipment, better maintenance, more efficient operation. 


Here is a good resolution for 1948: Make a careful study of your 
entire power operation, in order to determine the best ways of gen- 
erating and applying more power, more effectively. 


Engineer 
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Texaco Ursa Oils keep 
rings free for high 
efficiency, low fuel costs 


When your Diesels are lubricated with Texaco Ursa Oils, 
you can count on— 

1. Low fuel bills because Ursa Oils keep rings free 
for proper seal ... avoid wasteful blow-by. You 
get full power from your fuel and burn less of it. 

2. Low maintenance bills because Ursa Oils assure 
freedom from sludge, varnish and carbon for- 
mations ... prevent bearing corrosion... mini- 
mize wear. Your engines run longer between 
overhauls ... parts replacements are fewer. 


Texaco Ursa Oils are approved by all leading Diesel manu- 
facturers and you can get them for every type, size and 
speed of engine. They are America’s most famous Diesel 
lubricants, as shown by the fact that— 


More stationary Diesel horsepower and more Diesel 
locomotives in the U.S. are lubricated with Texaco 
Ursa Oils than with any other brand. 


Let a Texaco Lubrication Engineer help you run your 
Diesels more efficiently and economically. Just call the 
nearest of the more than 2500 Texaco Distributing Plants 
in the 48 States, or write The Texas Company, 135 East 
Street New York 17, N. Y. 


FREE: “Diesel Operation” book—112 pages of valu- 
able information. Explains simply and clearly the 
relation of fuel and lubricants to operating effi- 
ciency of Diesel engines. Write for your copy today. 


TEXACO Ursa Oils 


FOR ALL DIESEL ENGINES 


TUNE IN... TEXACO STAR THEATRE the TONY MARTIN SHOW every night. METROPOLITAN OPERA every 
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Wren you're faced with shortages, need equipment parts, 
or must ship finished products to meet contract dates — use 
the speed and handiness of Air Express and your worries 
are over. Air Express is the fastest possible way to ship or 
receive; cuts days off shipping time. 


Air Express goes on all flights of the Scheduled Airlines 
— with air speeds up to 5 miles a minute. Special door-to- 
door service (no extra cost!) speeds up your shipments 
still more. Use the speed of Air Express regularly. Rates 
are surprisingly low. 


é Specify Air Express-Worlds fastest Shipping Service 
@ Low rates — special pick-up and delivery in principal U. S. towns 
and cities at no extra cost. 
@ Moves on all flights of all Scheduled Airlines. 
e Air-rail between 22,000 off-airline offices. 
e Direct air service to and from scores of foreign countries. 
True case history: Machine parts made in Camden were needed in 
Chicago. 32-lb. package picked up 11 a.m. the 28th, delivered 5 p.m. 
same day. 669 miles, Air Express charge only $6.88. Gave days 
more time to complete the job. Other weights, any distance, similarly 
, inexpensive and fast. Just phone your local Air Express Division, 
| Railway Express Agency, for fast shipping action. 


Rates include pick-up and delivery door 
to door in all principal towns and cities 


AIR EXPRESS, A SERVICE 
OF RAILWAY EXPRESS 
AGENCY AND THE 


scHepuLeD AIRLINES or tHe 
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Plant Problems 
(Continued from page 116) 


One Tower Doesn’t 
Take More Air 


HB witt notice that the specification 
performance data under various condi- 
tions, and the effectiveness depend 
largely upon the proper location. 
Nevertheless, the f-d tower neither 
takes nor requires 72% more air and 
30% more hp than the i-d. Instead, 
the f-d cooling tower is capable of de- 
livering that much air at only slightly 
more hp than the i-d tower. 

Apparently, HB is primarily con- 
cerned about economical operation of 
the cooling towers. From his past 
operating experience he must have ob- 
served that no two days of operation 
are alike. Running cooling towers 
economically requires study and alert- 
ness on the part of operators, and not 
merely button pushing. Unfortunately, 
I am unable to offer definite suggestions 
as to most economical tower operation, 
because HB did not include details as 
to operating sequence. 

Cooling towers reduce temperature 
by evaporation. Therefore, any temper- 
ature reduction accomplished is lim- 
ited by the wet-bulb temperature of 
the air that is used to produce the 
evaporation. Theoretically a properly 
designed cooling tower should be able 
to cool water to wet-bulb temperature. 
Actually, however, it is not economical 
to cool closer than 3 F to the wet-bulb 
temperature, and attempts to approach 
it may be expensive. Carl Bachmann, 
Astoria, L. I. 


Different Designs 
Give Variable Results 


DIFFERENCES OF EFFICIENCY between the 
towers are due to design conditions. 
The efficiency of an i-d cooling tower 
is usually higher than the same sized 
f-d tower. In addition, there is often a 
difference in two i-d codling towers of 
equal capacity if they are made by 
different manufacturers. 

The difference in ratings is not an 
accurate indication of efficiency. For 
example, the 15-hp motors may be op- 
erating at 90% of load. Also, one 
tower may be cooling more water or 
lowering the temperature more than the 
other. The information needed to 
make an accurate comparison between 
the two towers is volts, amperes, phase 
and power factor of each motor, also, 
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CHAPMA 
STEEL VALVES 


you get 
HIGH PRECISION 
and LONG LIFE 


Chapman Steel Valves are precision-made. 

Although manufactured with production-line 

speed and economy, they actually have the pre- 

cision rating of custom-made valves—equalling or 

exceeding standard specifications. They are made 

with metals which are developed and produced in 

Chapman’s own foundries under strict metallur- 

gical control, thus insuring high performance 
and long life. 

Chapman Steel Valves are designed for 

pressures up to 1500 pounds per 

square inch ... for temperatures 

up to 1000° F., or even higher, 

and as low as —160° F. 


The Chapman Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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At almost every turn you need compressed air! 


The check list (at right) indicates some of the many 


compressed air jobs to be done, all of which are 


accomplished easily, quickly and economically with 


Schramm Air Compressors. 


Here’s why you profit, as others have, by using 


Schramm: they're compact, lightweight, easy to start; 


built for rugged jobs, to provide a continuous flow 


of air. 


Important features include 100% water cooled; 


mechanical intake valve; forced feed lubrication and 


easy, electric push-button starting. 


Performance everywhere has proved Schramm Air 


Compressors can do any compressed air job you require. 
Write today for list of models and sizes. 
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Operating Pneu- 
matic Hammers 
and Drills 


Air Chucks 
Sandblast for 
Cleaning Metals 
Belt Shifters for 
Heavy Machine 
Tools 
Cleaning Machines 
with the Air Jet 
Air Hoist Machine 
Shop Applications 
Air Motors for 
Grinding, Buffing, 
etc. 
Matching Flanges 
Grooving Bearings 
Ejecting Work 
From Presses 
Pumping Water 
Punches and Presses 
Supplying Power 
Hammers, Lifts 
and Jacks 
Operating Drop 
Hammers 
Spraying Metal 
Spraying Paint 
Operating Precision 


Measuring 
Devices 


THE COMPRESSOR PEOPLE ¢ WEST CHESTER © PENNSYLVANIA 


amount of water in tower and tempera. 
ture in and out. 

I am sure if these data are secured 
and compared, the difference in eff. 
ciency between the two towers would 
not seem so great. Arthur J Wenig, 
Brooklyn, N. Y. 


Forced-Draft Tower 
Recirculates Air 


HB wants To KNOw why his f-d tower 
uses more air and hp than the i-d unit. 
Since both towers have the same capac. 
ity and cooling range it points to the 
fact that the f-d tower takes more air 
because it doesn’t have evaporative efh- 
ciency equal to that of the i-d tower. 
This is due mainly to faults inherent in 
design. F-d towers often have from 7 
to 20% evaporative cooling losses. This 
is due to recirculation of hot discharged 
air caused by strong fan suction, de- 
pending on fan locations, prevailing 
winds and surrounding buildings. 

High-velocity draft tends to cause air 
turbulence. Also, initial strong air 
currents leaving the f-d fan make poor 
air-water mixing, thus reducing evap- 
orative cooling efficiency of the tower. 
These faults are eliminated in the i-d 
tower as large volumes of air enter a 
large area of inlet louvers. The low 
velocity gives a better air-water mix- 
ture and a greatly increased evaporative 
cooling efficiency. Recirculation of hot 
discharged air and air turbulence are 
also eliminated in the i-d tower. Arthur 
Belton, Montreal, Que. 


Induced-Draft Tower 
May Be Newer Design 


ONLY THE NOMINAL RATING of HB’s two 
cooling towers is given. He gives no 
information on actual performance of 
each. It is possible that the f-d tower 
is capable of carrying a greater cooling 
load, which might account for its being 
equipped with a greater fan _horse- 
power. Test data from the maker, if 
available, would be a basis for com- 
parison. 

By using a generally acceptable fac- 
tor of 0.041 hp per sq ft of tower area 
he can just about get the installed fan 
capacity of each tower, as stated in the 
question. 

Difference in tower area and fan hp 
may be due to the fact that the trend is. 
and has been for some time, toward i-d 
towers, which have constantly improved. 
For that reason it is likely that the 
i-d fan tower is of more recent design 
and more efficient. 

In my opinion, only a survey of 
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ASBESTOS 
SHEET 


. . . WITHSTANDS HIGH PRESSURES AND TEMPERATURES 


A cream colored compressed asbestos sheet manufac- heavy pressure, to produce the finished sheet. This sheet 
- tured with great care from long fiber Canadian asbestos. is homogeneous and may be depended upon for high 
; Through a special process, a refined mineral pigment with pressures and temperatures. 
i. high heat and age resisting qualities is combined with the Sizes from %a" to ¥e” in sheets 50” x 50”, 50” x 150”, 


ig asbestos fiber and “felted” into laminated form under 60” x 60”, 75” x 150”, 150” x 150” or multiples thereof. 


THE ANCHOR PACKING COMPANY 


c- GENERAL OFFICES: PHILADELPHIA, PA. 


pa FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


BRANCH OFFICES 


y&lombard Streets . . Baltimore 2, Maryland 903 East Kilbourn Avenue . . . . . Milwaukee 2, Wisconsin 
Causeway... + + Boston 14, Massachusetts 418 Common Street ....... New Orleans 4, Louisiana 
-d ee Buffalo 2, New York 100 6th Avenue... ....... New York 13, New York 
od. xketeller Cleveland 13, Ohio 401 North Broad Street . . . . Philadelphia 8, Pennsylvania 
he South Wabash Avenue ........ Chicago 5, Illinois 405 Penn Avenue....... Pittsburgh 22, Pennsylvania 
gn ven Cassingham Road ...... - Columbus 9, Ohio Terminal Sales Building .......+-.-. Portiand 5, Oregon 
Cincinnati 2, Ohio 186 Seuth Park... San Francisco 7, California 

Street... Detroit 26, Michigan 2207 Ist Avenue South ....... Seattle 4, Washington 

of 9 Washington Avenue. ........ Houston 2, Texas 1407 Pine Street ...... «sees St. Louis 3, Missouri 
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operating conditions and actual per- 
formance can determine with any de- 
gree of accuracy the reason for the 
differences he mentions. Henry H 
Demling, Bronx, N. Y. 


Forced-Draft Tower 
Doesn’t Distribute Air 


Two PRINCIPLES of engineering govern 
the demand of more air and power by a 
f-d cooling tower over an i-d unit of the 
same size, to cool the same quantity of 
water through the same temperature 
range. The first is the over-all differ- 
ence in pressure within the two towers. 
Water sprayed into a space at 29 in. Hg 
evaporates more rapidly and, therefore, 
releases more heat than water sprayed 
into a space under 30 in. Hg. The 
difference given in the problem is 1 in. 

Second important factor is the distri- 
bution of air. Air discharged from a f-d 
fan tends to move along the shortest way 
out of the tower, and thus builds up 
areas of low velocity in other parts. If 
the louvers are open all the way around 
the base of an i-d tower, distribution of 
air flow and evaporation of water is 
nearly uniform in all unit areas of any 
cross section of the tower. 

A check by anemometer,. with water 
off, will show air flow in the f-d tower. 
It is possible that much can be done by 
baffle placement to eliminate short 
paths and distribute air more evenly 
‘through the tower. George Holman. 
Marissa, Illinois. 


(Continued from page 108) 


Q 8—How does submergence affect 
pump operation? 

A—Submergence required for satis- 
factory operation is determined by 
pump-impeller characteristics. Pump 
speed, water velocity and temperature 
must be taken into consideration when 
determining the amount of submergence 
required. Special liquid characteristics, 
such as viscosities, or the degree of 
aeration, as in cooling-tower service, 
Fig. 4, influence a manufacturer’s rec- 
ommendations. Where low water levels 
must be maintained, allowing very little 
submergence, low-velocity first-stage im- 
pellers are often used. 


Q 9—Can these pumps be used to 
handle volatile liquids? 


A—Yes, many of these units are used 
for pumping gasoline, pentane, pro- 


pane, and similar petroleum liquids. 
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No Place to Pinch 
a Penny... 


right oil here saves far more than it costs! 


You're looking at a danger spot in industry 
—the spot where two gear teeth come together. 
That white line shows the contact area where 
pressures build up, sometimes to thousands of 
pounds per square inch. 


This is no place to pinch pennies on lubri- 
cation. The right oil or grease here resists high 
pressures, protects gears against metal-to- 
metal contact and failure. The cost is negli- 


gible, compared to the many benefits obtained. 


Socony-Vacuum brings 82 years’ lubrication 
experience into your plant to help solve your 
gear problems. 

Our Correct Lubrication program assures 
maximum protection for every type of gear— 
and all other vital machine parts. Get this pro- 
gram for less “‘toothaches” and headaches on 
production. 


Socony-Vacuum 
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f SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION a 
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High grade gas, by-product ana 
steam coal from Wise County, 
Va., on the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the Inter- 
state Railroad. 


High grade, high volatile steam 
— by-product coal from Wise 
County, Va., on the Interstate 


A laboratory controlled prod- 
uct blended to meet exacting 
stoker requirements. From 
Wise County, Va., on the Inter- 
state Railroad. 


COKE 


Roda and Stonega from Wise 
County, Va., and Connellsville 
Coke from Pennsylvania. 


Oo 


High grade gas, by-product, 
burgh seam from Irwin Basin, 


Westmoreland County, Pennsy!- 
vania, on the Penna. Railroad. 


Genuine Third Vein Pocahon- 
tas from McDowell County, W. 
Va., on the Norfolk & Western 
High fusion coking coal for 
an 


use from Wyom- 
.»W.Va., onthe Vgn. Ry. 


Kentucky 
Hazard No. 4 and No. 7 steam 
and domestic coal from Wis- 
coal, Knott County, Kentucky, 
on the L. & N. Railroad. 


ing 


Hotwell pumps of this type are often 
used for condensate service in steam 
power plants, Fig. 2. Where liquids 
are near the boiling point, low-velocity 
first-stage impellers are provided to 
prevent flashing at the suction inlet 
before pump pressure is developed. 


Q 10—What information does the 
manufacturer need to select a vertical 
turbine pump? 

A—Capacity (and variation, if any), 
liquid to be pumped, well diameter 
or sump data, water level when pump- 
ing, pump setting or over-all length, 
total head, discharge location, type and 
characteristics of drive should all be 
submitted. It’s better to provide too 
much information than to furnish in- 
sufficient data which might result in 
improper pump application. 


Q 11—How do capacity require- 
ments influence selection of a vertical 
turbine pump? 

A—For nearly constant capacity, se- 
lect a pump to operate as closely as 
possible to its peak efficiency. Capacity 
requirements can vary, as in municipal 
water systems having peak loads in day- 
time, or in an industrial plant requir- 
ing more water in summer for cooling 
purposes. Complete information on 
possible capacity variations permits the 
manufacturer to recommend a pump 
with a capacity curve best suited to the 
expected operating conditions. 


Q 12—What information should be 
given on the liquid to be pumped? 

A—Any liquid other than clear cold 
water requires complete data, includ- 
ing, if possible, water analysis. River 
waters, mine waters, or sea water may 
require special material in the pump’s 
construction if best service is to be ob- 
tained. Previous experience with mate- 
rial used in pumping the water is valu- 
able information for a manufacturer. 
Also note high temperatures, vapor 
pressure, high aeration, or presence of 
gases in the liquid if they exist, be- 
cause they influence pump selection 


and help determine submergence rec- 
ommendations. Viscosity and specific 
gravity are important to proper pump 
selection because they affect bowl as- 
sembly, shafting and driver capacity. 


Q 13—What constitutes total head 
on a vertical turbine pump? 


Unexcelled Steaming Coal from the Fire 
Creek Seam in Greenbrier County, 
W.Va., originating on the N.F.&G.R.R. 


ANTHRACITE — Hazle Brook Premium 
Raven Run 


A—On open-suction pumps total 
head is total lift in feet from discharge 
center line to the surface of the liquid 
pool when pumping required capacity, 
plus the discharge pressure in feet at 
the discharge center line. 

On closed-suction pumps total head 
is the sum of the pressure in feet at 
discharge center line, plus distance in 


General Coal Company 
123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


BRANCHES: 
BOSTON BUFFALO CHARLOTTE, N. C. 
NEW YORK NORFOLK PITTSBURGH 


BLUEFIELD, W. VA. 
CINCINNATI 
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It is the mark of a 45-year-old organiza- 
tion of forging craftsmen ... and 
visible evidence of the Ladish pledge 
that every fitting so marked is a prod- 
uct of unsurpassed metallurgical, engi- 
neering and manufacturing controls, 
rigidly enforced to assure dependability 
and long, economical piping service. It 
means quality that merits your com- 
plete confidence. 


TO MARK PROGRE SS baal 3 COMPLETE LINE PRODUCED UNDER ONE ROOF 


ONE RESPONSIBILITY 
THIS PLANT IS HERE TO SERVE YOU r, 
Covering over 800,000 square feet under one roof, the en 


7 
od 
Ladish plant with modern facilities for straight-line “4 
production, uncompromising quality controls and e 
orderly warehousing of huge stocks makes possible __ , 


the Ladish high standard of quality and service. CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 
DISTRICT OFFICES: 


New York © Buffalo @ Pittsburgh @ Cleveland @ Chicago © St. Lovis @ Atlanta @ Houston @ Los Angeles 


Boos 


SEND FOR YOUR COPY OF THE 
NEW LADISH SEAMLESS WELDING | 
ATTINGS CATALOG 


you 
| 

i 
1 
| 
4 
4 
a 


Built with the famous TAPER-LOCK 
bushing (patented). 


Available from stock in a wide range 
of standard bores. No reboring!/ 


Fastens to shaft with the firmness of a 
shrunk-on fit. 


Easy on— easy off. Can be disconnect- 
ed without moving coupled machines. 


Compact design occupies minimum 
space on shaft. Safe! No projecting parts. 


“Pin Type” design with oak tanned sole 
leather center disc provides flexibility, 
resiliency and strength. 


Made of close grained semi-steel and 
machined all over to insure balance 
and true running. 


DODGE MANUFACTURING CORPORATION 
MISHAWAKA, INDIANA 


of Mishawaka, Ind. 


Copyright, 1948, Dodge Mfg. Corp. 


It’s new! It’s different! A packaged 
Flexible Coupling... available from 
stock. . . and ready to install without 
reboring. It's another Dodge devel- 
opment for mechanical power trans- 
mission that saves time, cuts cost! 
% TRADE MARK REGISTERED U.S. PAT. OFF. 


CALL THE TRANSMISSIONEER 


(or write the factory) for complete 
bulletin on this newest Dodge 
contribution to better mechanical 
transmission of power. The Trans- 
missioneer—your local Dodge dis- 
tributor—is a factory trained spe- 
cialist. Look for his name under 
“Power Transmission Equipment” 
in your classified phone x 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF 


AMERICA, 1520 MONTANA STREET, CHICAGO 14, 


ILLINOIS 
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This 170 HP Terry Turbine was specially 
designed to meet the requirements of 
efficient and dependable air conditioning 
power aboard ship. 


It is equipped with a Variable Speed 
Governor, Overspeed Trip, Forced Feed 
Lubrication, and the various other ac- 
cessories essential in shipboard installa- 
tions of this type. 


Above Left: Shop view of turbine for the $.S. Del Norte. 


ON THE 
S. $. DEL NORTE 


ING COMPRESSOR 


The experience of The Terry Steam Tur- 
bine Company in supplying turbines for 
driving air conditioning equipment covers 
almost 20 years and includes hundreds 
of land installations and many marine 
jobs. If you have a problem involving 
shipboard air conditioning power a Terry 
representative will be pleased to make 
recommendations. 


Above Right: Installation view of the same machine direct connected to centrifugal refrigeration compressor. 


THE TERRY STEAM 


‘TURBINE COMPANY | 


TERRY SQUARE, HARTFORD, CONN. 
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THIS 170HP TERRY TURBINE 
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WHEN 
Your Smoke Looks Like This . . . 


... and Neither 


INSPECTORS Will the ‘Boss’ 
WON'T Who Pays 
COMPLAIN ... the Fuel Bill! 


Brooke builds Smoke Indicators and Recorders, as well as Auto- 
matic Combustion Control, to keep you out of trouble with the 
smoke inspector, and to provide savings in your fuel bill. 

You get these with Brooke: 

1. Draft control for start-stop oil burners or stokers. 

2. Position-type control for oil, gas and coal. 

3. Metered control systems for oil, gas and coal. 

4. Electric Eye control systems for Oil. 

5. Electric Eye Smoke Indicators. 

6. Electric Eye Control for overfire air jets. 


We invite inquiries and will gladly send, upon request, a copy 
of our new fully illustrated booklet. Write today. 


BROOKE ENGINEERING CO., INC. 
4517 Wayne Avenue Philadelphia,Pa. 


MANUFACTURERS OF THE FIRST SUCCESSFUL ELECTRIC EYE SYSTEM OF COMBUSTION CONTROL 
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feet trom the center line of discharge 
to a gage located directly below the 
suction case, minus the pressure read- 
ing of this gage in feet. 

Total dynamic head is total head, 
plus losses due to friction in the pump 
column and shaft assembly. 


Q 14—Of what importance is water 
level when pumping? 

A—Besides entering into total-head 
calculations, this level helps to estab- 
lish setting of a well pump. When com- 
bined with sump or pit information, it 
helps determine the submergence char- 
acteristics required of a sump pump 
and, also, over-all length characteris- 
tics. 

In well pumps, pumping level may 
vary seasonably because of ground- 
water conditions, so data concerning the 
variation between normal and lowest 
pumping levels should be taken into 
consideration. This variation is also 
possible in sump applications with a 
pump handling sea water where water 
level varies because of the rise and fall 
of tides. 


Technical Briefs 


(Continued from page 130) 


the runner when starting at reduced 
voltage or when using the motors as 
synchronous condensers, a surge tank 
and a siphon, the latter at the upstream 
end of the discharge conduit. An air 
vent at top of the siphon stops reverse 
flow, and an automatic vacuum pump 
removes the air. ASME Paper No. 
47-A-93. 


The Hydrodynamics Laboratory of the 
California Institute of Technology, by 
Robert T Knapp, Joseph Levy, J Pat 
O’Neill and F Barton Brown, California 
Institute of Technology. Comprehen- 
sive description of the laboratory and 
its principal pieces of equipment that 
have been developed during the last five 
years. The primary object of the labor- 
atory is to study characteristics of 
bodies moving in a fluid. Some of the 
problems that have been and are being 
investigated include: (1) force system 
acting on a moving submerged body 
(2) mechanism of cavitation from con- 
ditions of incipient cavitation to a point 
where the bubbles may envelop the 
entire body (3) effects of shape on cavi- 
tation production and development of 
cavitation-resistant shapes (4) forces 
acting on bodies passing through the 
interface between gas and liquid (5) 
nonsymmetrical forces acting on sub- 
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INDUSTRIAL FANS 
— supplying air at 
low or high pres- 
sures; for exhaust- 
ing smoke, fumes; 
for pneumatic con- 
veying, etc. 


—  UNITHERM UNIT HEATERS — equipped 
with centrifugal fans delivering heated 
air at high velocity over wide areas. .~ Ee 
“ VENTILATING FANS — to care for entire 
a plant or certain depts, — designed for 
high efficiency, quiet operation. 


MECHANICAL DRAFT 
FANS — necessary 
in every modern 
power plant — we 
make both forced and 
induced draft types. 


CAPILLARY AIR WASHERS — used for 
humidifying and dehumidifying where 
very clean air is essential, as in 
research labs, certain processes, etc, 


MULTITHERM CONDITIONING UNITS — provide 
heating, cooling and humidity control — 
year-’round air conditioning at low cost. 


FOR ALL TYPES OF REQUIREMENTS 


Not a few industrial plants come to Clarage make of products, rather than obliged to keep 
Fan with ALL of their air handling and con- _informed on many makes. 


ditioning needs. Also it should save time in your engineering 


prou, too, may find that it pays to standardize and purchasing departments, if they deal with 
on our equipment.’ but one source of supply. 


Certainly no equipment in the field is better Think it over! If the idea appeals, call in the 
engineered, or better built. Certainly it will Clarage application engineer in your city — or 
save time and money in upkeep to have your write us at Kalamazoo. 
maintenance department thoroughly familiar 
with the operation and construction of but one 


CLARAGE FAN COMPANY 2\ 


KALAMAZOO, MICHIGAN . . . SALES APPLICATION OFFICES IN ALL PRINCIPAL CITIES 
POWER ® February 1948 
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ITS USE 


MAKE GENERATION 


More Economical 


Reduced 


Boiler Capacity 
Increased 


Maintenance 
Lowered 


With Stickle Differential Drainage 
and Boiler Return System, conden- 
sate from steam traps draining 
proce.sing units is discharged into 
Receiver Tank from which it is 
imped to boilers, under pressure. 
Receiver Tank and Pumping Unit 
shown above). A constant differ- 
ential pressure between steam 
supply and return lines is avuto- 
matically maintained regardless 
of fluctuation in boilers or supply 
pressure to units. In addition to 
saving BTUs in condensate, pump- 
ing costs are reduced, ond purity 
of boiler supply and elimination 
of high velocities is reflected in 
lower maintenance for boilers, 
steam lines, and equipment. 


Successfully Serving 

for More than 40 Years 
Paper Mills, Food 
Processors, Textile and 
Hosiery Mills, Laundries 
and Other Manufacturers 
Using Steam 

for Industrial Processing 


AND PURIFIERS 
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Fuel Consumption 


Faster Production 
Greater Volume 
Improved Quality 


Many industries using steam for in- 
dustrial processing are cutting fuel 
consumption 15 per cent, or more, 
with Stickle Differential Drainage 
and Boiler Return Systems. These 
systems return condensate—repre- 
senting 85 per cent, or more of 
boiler supply—from processing 
units to boilers at temperatures only 
slightly lower than steam at operat- 
ing pressures, eliminate flash steam 
waste, and effect other economies. 

Higher temperatures of boiler 
supply increase boiler capacities, 
make drier steam, and assure higher 
and more uniform pressures. Com- 
bined with positive drainage of con- 
densate, these advantages result in 
higher operating efficiency for pro- 
cessing units. 

Results for specific conditions of 
operation are predetermined and 
guaranteed. Additional information 
and data mailed on request. 


STICKLE STEAM SPECIALTIES COMPANY 
2265 Valley Avenue, INDIANAPOLIS 18, 


Positive and complete 
drainage of steam con- 
densing spaces permits 
high operating efficiency 
of processing units. Steam 
is dry and supplied at 
higher and more uniform 
pressures. 


Necessary make-up water 
is supplied to boilers by 
Stickle Open Coil Heaters, 
depleted of scale-forming 
substances and with non- 
condensable gases elimi- 
nated, at temperature of 
saturated steam in heaters. 
One-sixth of make-up is 
pure distilled water— 
steam condensed in the 
heating and purifying pro- 
cess. 


INDIANA 


STICKLE DIFFERENTIAL_AN-D—-BOTLER RETURN SYSTEMS 
STICKLE OPEN FLOAT STEAM TRAPS * STICKLE REGULATING AND 
REDUCING VALVES © STICKLE OPEN COIL FEED WATER HEATERS 
STICKLE OIL AND STEAM SEPARATORS 
STICKLE TEMPERATURE CONTROLLERS AND OTHER SPECIALTIES 


merged bodies traveling close to the 


free surface. 
112. 


ASME Paper No. 47-A. 


The Recovery of Industrial Low-Grade 
Heat, by W A Macfarlane and J M B 
Wason, Ministry of Fuel and Power, 
Great Britain. Summary of the cam- 
paign instituted in Great Britain dur- 
ing the war to save fuel. Inspections 
of virtually every factory of importance 
showed that although substantial im. 
provements could be made in boiler- 
house practice an equally great scope 
for economy was found in the applica- 
tion of heat to manufacturing proc- 
esses. In general the paper describes 
ways to utilize exhaust steam or feed 
flash steam from one process to an- 


other operating at lower pressure. 
WPC Paper No. 11, Sec. C2. 


POWER GENERATION 


A Sub-Saturation Reheat Cycle, by 
E Caldwell, Consolidated Edison Co of 
New York. Opening this paper is a 
brief treatment of conditions in central 
stations, which make reheat practical 
and necessary. Pressure, temperature 
and moisture limitations, which form 
most of this material, are discussed as 
they apply to gas reheating as against 
live-steam reheating. A suggested 
design for the latter form of reheat- 
ing is compared with conventional prac- 
tice to give approximation of economic 
possibilities of sub-saturation reheat. 


ASME Paper No. 47-A-110. 


The 2000 Psi, 1050 F and 1000 F Re- 
heat Cycle at Philip Sporn and Twin 
Branch Steam Electric Stations, by 
Philip Sporn, American Gas and Elec- 
tric Corp. Basic factors, such as site, 
fuel, heat cycle and equipment, consti- 
tute major items in the system building 
program of this utility. A discussion 
follows of design and principal equip- 
ment of various stations on the system 


lines. ASME Paper No. 47-A-87. 


Application of Nuclear Energy to Gen- 
eration of Heat and Power, by J D 
Cockcroft, British National Commit- 
tee, Fuel Economy Conference. A 
chain-reacting pile “burning” one 
pound of U235 per day releases heat 
energy of about 500,000 kw, convertible 
to about 100,000 kw of electrical energy. 
Even with reprocessing (removing fis- 
sion products at intervals) not all the 
U235 in natural uranium can be fis- 
sioned. This lack may be more than 
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EAN Cooling Tower Efficient 


To maintain efficiency in any cooling 
tower, the distribution system. must 
be perfectly clean to permit maxi- 
mum break-up of water. As sediment 
and algae accumulate, distribution is 


retarded ... performance curve 
lowered. 


Only in the Double-Flow open distri- 

bution system can tower condition be 

: ascertained at a glance. It is not neces- 

oe . sary to shut-down entire tower for 

10 MINUT. ES — 7 Be either inspection or cleaning. If clean- 

ae i ing is necessary, the Double-Flow may 

be cleaned in minutes . . . with no 
accident hazard involved. 


Since it is so easy to keep the Double- 
Flow in perfect condition, operators 
accept cleaning as a routine part of 
operation. It is not an overtime task 
to be shunned as laborious and 
dangerous. | 


Open distribution is just one of many 
exclusive features that make Double- | 
Flow the industrial leader ... cooling ~ 
8 Billion Gallons of water daily. 


Conventional Counter-Flow 


10 HOUR 
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MARLEY 
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offset by the production of plutonium 
in the pile from U238. 

Nuclear power plants may use CO, 
helium or other fluids with low neutron 
absorption to absorb heat from the pile 
and to generate power in a gas turbine 
or steam in a heat exchanger. 

Further experiments may prove the 
feasibility of “breeding piles” in which 
the burning of one pound of U235 pro- 
duces more than one pound of by- 
product plutonium. This achievement 
would make the whole mass of natural 
uranium available as a fuel even though 
U235 is but 0.7% of the total. Then 
170 tons per year would generate the 
entire present world’s consumption of 
electricity. WPC Paper No. 3, Sec. 
A6. 


Get 


Electronic Control of Combustion in 
Steam Boilers, by Dr Ing Zdenek Ry- 
ska, Czechoslovakia, Fuel Economy 
Conference. Practical technology, char- 
acterized by a marked tendency toward 
efficient control of boiler-furnace com- 
bustion to secure more economical use 
of fuels, has opened new possibilities 
through electronic methods. Older sys- 
tems of combustion control are de- 
scribed and compared with the new 
electronic methods and the results 
given, particularly elimination of fluc- 
tuations of some important physical 
values that influence operation of boil- 
ers and indicate the chief advantages of 
electronic control. W PC, Paper No. 12, 


e Extra-Strong Body See C2 


(Made of air-refined malleable iron) Combined Steam and Electric Supply in 
New York, by W F Davidson and M. J. 
Steinberg, Consolidated Edison Co of 


9 Extra-Heavy Shoulders New York. In 1934 when an extensive 


program was launched to modernize 
5 (To withstand strains and abuse) Waterside generating station, studies 


on, indicated large fuel saving could be 


And their two bronze seats made by combining power generation 
with steam supply for district heating. 


° This was one of several factors that led 

are ground to a True Ball Joint to installation of topping turbines. 
“| With this program only partly com- 

pleted, turbine exhaust in 1946 sup- 
plied 37%, or 6 billion lb of steam to 
the district-heating system, resulting in 
a large fuel saving and a 4% reduction 
in boiler capacity. It is estimated that 
when modernization is completed, about 
1950, 80% of all district-heating steam 
—- | will be turbine exhaust with a com- 


i 
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e Extra-Wide Seats 


(Made of non-corroding bronze) 


Darts maintain their leadership in unions by their extra- 

sound construction. Their two extra-wide bronze seats are 
spherical-ground to form true bearing surfaces, making a drop-tight connec- 
tion. They uncouple without damage and without excessive wrench pressure 
and can be used in other locations, as needed, again and again. Body and 
nut are made of high-test, air-refined malleable 


iron and are practically indestructible. RY saving; it will chet 

SS (YS S BZ ting down lower efficiency stations for a 
For long service at low cost, always = considerable part of the time. WPC, 


Uy, SA 
GS 


specify Darts. Paper No. 1, Sec C5. 


E. M. DART MFG. CO. i 


PROVIDENCE 5, RHODE ISLAND 


Dark Fuels: Diesel, Boiler and Gas Tur- 
bine, by J J Broeze, Royal Dutch Shell, 
; Netherlands. Engine design and fuel 
Bpnrtons characteristics have to go hand in hand 
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"HAS Steam uP and Mach 
Turbine 2ery Corporati 
Wellsville, ew Yor” Tporation 


E AT E Dear Mr. Probst: 


that our int 


| ur new 2500 KW 
has been 
re) he lin runnin 
It b 
(+ ] kW 
3500 


OF TH E T 4 E very nicelye Portion e and thee 
SI E 1939” units thar tg we ell w parallel 


do so w ith 
these Worthi 

tion to any be glad to sho rthington 
reports the City of St. Mary’s, to visit Prospective 


Ts wh 
Ohio, of their first 2500 KW Very truly you _— 
rs, 


Worthington Turbine Generator. CITY OF ST. “Mary's 


SO 
New 2500 KW Worthington Turbine Gen- ia 


erator recently installed in municipal power City Engineer and 


plant of the City of St. Mary's, Ohio. ‘ of Servi ce and a 


Many similar reports from power users throughout the country 
testify to the trouble-free, cost-saving performance of Worthington 
steam turbine equipment. In your own turbine problems, Worth- 
ington specialists are always available for expert technical advice. 
And for further proof that there's more worth in Worthington, write for 
fact-full literature. Worthington Pump and Machinery Corporation, 
Steam Turbine Division, Wellsville, N Y. 


WORTHINGTON 


2500 KW Worthington unit installed in 1939. Turbine, - 4. <P 
straight, condensing type, operates on 400 Ibs. steam =— 

pressure, 750 degrees total temperature and exhausts << 

into a vacuum of 28” 
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STRONG* 70 Series Traps 
| give better service! 


Look to these five reasons for long, trouble-free service in 
STRONG 70 Series Traps: 


1. Valve and seat guaranteed leakproof for one year—made 
of STRONG’s patented, wear-resistant Anum-Metl; 


2. Easy servicing—permitted by the renewable seat design, 
cover with all working parts easily removed without break- 
ing pipe connections; 


3. One piece bucket—stainl steel, no welds; 

4. Turbulence avoided, choking minimized, 25% greater 

capacity—with STRONG'’s exclusive Hi-Cap orifice; 

5. No dribbling, quick, full opening—high ratio leverage. 
STRONG in-line 70 Series Traps are available in sizes from 
19” to 1’, semi-steel construction. STRONG’s “‘two-in-one” 
blast trap with integral thermal air vent is also available in 
the 70 Series (see cut below). 

Catalog No. 67 describes these traps in detail along with 
other STRONG traps. Write today. 

*Trademark Reg. U.S. Pat. Off. 

STRONG, CARLISLE & HAMMOND COMPANY 


to 1392 West 3rd Street Anum.Mer 
® Cleveland 13, Ohio 


Reducing Valve Blast Trap Strainer 
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for best results. Oil producers must be 
well aware of the fuel requirements of 
the engines to be served because the 
fuel components may be reshuffled to 
better advantage during refining. It 
seems designers, on the other hand, are 
not equally well informed on fuel avail- 
ability. 

During the last ten years fuel con- 
sumption of large compression-ignition 
engines has not improved significantly. 
Most likely way of increasing over-all 
economy is to use less expensive grade 
of fuels than the diesel oils. This step 
requires measures to minimize mainte- 
nance, which usually increases with less 
volatile fuels. 

Light distillate fuels should be re- 
served for internal-combustion engines 
and domestic-heating burners leaving 
the heavier oils for steam generation 
and high-temperature applications. Most 
significant trend during the last 15 years 
has been the development of automatic 
burners interlinked with preheating sys- 
tems using the viscous fuels. These have 
been built for capacities up to 250 liters 
per hour, the majority being of the pres- 
sure-jet type, operating intermittently. 

Except for aviation gas turbines, 
which need very light distillates, the 
gas-turbine designer has great freedom 
in the choice of combustion arrange- 
ments. This makes the gas turbine adapt- 
able to burning almost any kind of fuel 
oil. In contrast to boiler needs, the gas 
turbine requires combustion involving 
a minimum of radiation factors. VPC, 
Paper No. 6, Sec A3. 


Clean Waters, a 16-mm motion picture 
produced by General Electric Co in co- 
operation with U. S. Public Health Serv- 
ice, had been selected as one of the 
world’s six outstanding sponsored films at 
the International Films of the World Fes- 
tival in Chicago. This picture points out 
dangers of water pollution and need for 
adequate sewage treatment. The Festival, 
first U. S. or foreign film competition 
open to commercially sponsored movies, 
began Oct 11 and continued to Nov 22. 
Sponsors included Chicago Film Council, 
University of Chicago, Northwestern Uni- 
versity and General Federation of Women’s 
Clubs. Available for showing before any 
interested group, the picture has also been 
purchased for permanent use by 30 state 
health departments and more than 40 
national and local organizations. 


Fred M Young, president and general 
manager of Young Radiator Co, Racine, 
Wis., left recently for an extended speak- 
ing tour of the West and Northwest. Hlis 
address, Developments in Engine Cooling 
Systems, will be given to members of 
Society of Automotive Engineers in Salt 
Lake City; Spokane; Seattle; Vancouver, 
B. C.; Portland; San Francisco, and Los 
Angeles. 
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Ever stop to think that the bulk materials you 
have to handle, if piled together—miraculously 
enough—would make a small mountain? 


Whether it’s a mountain of stone, sand, coal, 
coke, gravel, copper ore, or excavated material, 
you want to move it at the lowest cost per ton! 


The easy, quick, efficient way to move that 
kind of mountain is to install Robins Conveyors. 
They make molehills out of mountains . . . move 
them at speeds up to 2000 tons per hour. 


Making molehills out of mountains 


Whether you’re digging for diamonds, loading 
a coal boat or building a dam, you'll like the 
way Robins Conveyors cut operating costs. 
And you’ll like their rugged construction, their 
simplicity of design. 


What’s more, Robins is the only organization that 
offers a complete conveyor system . . . including 
world-famous Hewitt belting. No need to “piece 
together’’ your conveyor system from several different 
sources! Robins engineers the entire job for you. 


Write now for complete information on how 
Robins can help you. There is a Robins Con- 
veyor to meet your individual need. 


ROBINS CONVEYORS DIVISION 
HEWITT-ROBINS INCORPORATED 
PASSAIC, NEW JERSEY 


> 
4 
t 
t 
r 
2 
le 
s 
y 
4 
0 
1 
aT-R 
CON 
8 
POWER © February 1948 153 E 
4 


The Brass Tacks Approach 


is to get down to fundamentals. What equip- 


ment will collect dust particles in the sizes that 


count, with an efficiency you can count on, and 


at the most practical cost. ... For economy, a 


system's got to be simple —without moving 


parts or need for maintenance. That means a 


Buell van Tongeren Cyclone, if you really 


want to trap the low-micron fines, too. Only 


the van Tongeren has the Shave-off, to put 


it in the high efficiency class. A Buell cata- 


log makes this all plain. Write for one, its 


“brass tacks” approach makes it easy to read. 


Buell Engineering Co., 10 Cedar Street, 
New York 5, N. Y. 


Engineered Efficiency i 


DUST COLLECTION 
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New Equipment 
(Continued from page 122) 


one man can handle gates that would 
otherwise require four. Designs are avail- 
able that are readily converted into a self- 
propelled tractor that may be used to drive 
a snowplow to clear a path 4 ft wide, 10 
in. or more deep. Payne Dean & Co, 
Madison, Conn. 


Soap Dispenser 


ALL pLastic, lock-equipped, powdered-soap 
dispenser permits checking contents at a 
glance. Manufacturer claims shock-resistant 
amber plastic withstands repeated hammer 
blows. L E Hicks & Son, Inc, 507 § 
Grove Ave, Oak Park, IIl. 


E48 


Gum Solvent E49 


NoNcoRROSIVE, gum solvent removes, ac- 
cording to its manufacturer, tars, gums, 
other binders that settle out in a liquid 
fuel system. It is further claimed that 
TANK-KLEEN serves equally well as a re- 
conditioner or a preventative. Dept 101, 
Celeo Corp, 110 E 42nd St, New York 
17, N. Y. 


E50 


Pneumatic Transmitter 


IDENTIFIED AS Monet 42, pneumatic trans- 
mitter is designed for transmission of proc- 
ess measurements, such as flow, static, or 
differential pressure, liquid level, tempera- 
ture or humidity. It is an indicator instru- 
ment, available with either eccentric or 
concentric scale, both being designed for 
easy reading. Instrument is an improved 
design of the previous Foxboro transmit- 
ter, most important change being a com- 
pletely new transmitting element that is 
exactly duplicated in receiving instrument. 
The new design simplifies calibration. Fox- 


boro Co, Foxboro, Mass. 


E51 


Flexible Tubing 


RONAFLEX TUBING consists of a tough rub 
ber tube protected by ‘a strong steel-wire 
braid to withstand abrasion, severe wear 
and pressure. Tube is made of specially 
compounded synthetic rubber to resist oil 
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ECONOMICAL 


Pre-Engineere 


TEXROPE V-BELT DRIVES 


This New Manual is tne 


most complete, most usable V-belt drive engineer- 
ing handbook ever compiled. 


It puts at your fingertips al// the information you 
need to solve any V-belt drive problem — quickly, 
correctly. It contains: 


Pre-Engineered Stock Drives from 1 to 150 hp, 
that solve 90% of all applications. Edge-indexed 
for quick reference—turn to the page, read off 
the one BEST drive for your needs, 


Engineering Tables . 
dimensions . . 


. . drive selections . . . sheave 
. general information . . . conveni- 
ently arranged for easy use in figuring any special 
drives not covered in Pre-Engineered drive tables. 


Only Allis-Chalmers, originator of the multiple 
V-belt drive, can offer you such a book. It’s the re- 
sult of 23 years of industrial V-belt drive experience, 
and the greatest engineering talent in the business! 


Copies have been mailed to many Texrope users. 
If you do not have a copy, write for Texbook 
No. 20P40. A 2336 


Texrope, Super-7, Texsteel, Texdrive, Magic-Grip and Vari-Pitch are Allis-Chalmers Trademarks 
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TEXROPE 
.. Greatest 


Name in 
V-Belt Drives 


oa 


“Super 7” V-BELTS 
Five Types — Sizes 
to suit every power 
transmission job. 


Texsteel, Texdrive, 
“Magic-Grip” 
— sheaves in a full 
range of sizes, 


“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationery or 
motion control. 


CHANGERS 


Speed variations up 
to 375% at the turn 
of a crank, 


SS 


ENGINEERING 
Finest V-Belt engi- 
neering talent in the 
world—at your call. 


TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Allis- 
Chalmers and B. F. 
Goodrich. They are 
sold only by A-C. 


NCENTURY \ 
OF SERVICE 


to Indust 
THAT 


to 
Phone Door. 
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, 
3 
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there is a 
difference! 


Catawissa UNION and VALVE dependability means LOWER 
MAINTENANCE COSTS ... with an EXTRA margin of safety! 


HOT FORGED STEEL 


AND 


STAINLESS STEEL 


UNIONS 


STANDARD 
/8” TO 3” 


4 Cold-Working Pressure 
1 up to 2,000 pounds. 


DOUBLE EXTRA 
HEAVY 
ifs” TO 2” 


Cold-Working Pressure 
up to 6,000 pounds. 


The Catawissa seat design gives you a perfect 
seal for every installation -- even when the 
pipe is not properly aligned -- with its 55-de- 
gree angle on the female end to a ball on the 
male end! 


HOT FORGED STEEL SWING CHECK VALVES 


ESPECIALLY ADAPTED FOR For boiler injection--engineered 
HIGH TEMPERATURE & HIGH to outlast the boiler! Efficient, 
PRESSURE SERVICE! easily accessible! 


See your industrial supply distributor 
-- or write direct for a copy 
of BULLETIN 10-A 


CATAWISSA VALVE & 
FITTINGS COMPANY 


206 Mill Street 
CATAWISSA, PENNA. 
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and volatiles, while braiding is constructed 
of either galvanized or stainless steel, 
aluminum or bronze. Tubing is available 
with high-speed, snap-on couplings for easy 
connection. Ronaflex Tubing Co, Phil- 
adelphia, Pa. 


Rubber-Toothed Belt E52 


A BELT WITH RUBBER TEETH does not slip 
and operates virtually noiselessly on pulleys 
grooved to fit the teeth. Belt is reinforced 
with steel cables embedded in oil-resist- 
ing synthetic rubber. Cable reduces stretch 
to almost zero, eliminating need of takeup 
devices to remove slack. It operates at 
speeds up to 10,000 fpm. Belt is made in 
sizes to meet machine requirements. L H 
Gilmer Div, U. S. Rubber Co, Rocke- 
feller Center, New York, N. Y. 


Cleaner Sets E53 


SET OF CLEANERS for acetylene welding 
tips is contained in aluminum case to pro- 
tect cleaners from being bent in welder’s 
pocket. List of cleaner sizes used with dif- 
ferent drill numbers is stamped on back 
of each case so correct size can be readily 
selected. Standard set of 12 cleaners cleans 
27 drill sizes from No. 74 to 49 while spe- 
cial set cleans 19 drill sizes from No. 47 
to 30. Cleaners are designed to clean tips 
without damage to insure long straight 
flame for clean slagless cuts. Thermacote 
Mfg Co, 420 S San Pedro St, Los An- 
geles 13, Calif. 


Wire Pliers E54 


A COMBINATION WIRE STRIPPER and wire 
cutter covers an unusually wide range of 
wire sizes from No. 10 to 22. Known as the 
AMP Yellow Jacket, because of its shock- 
proof colored plastic handle, it incorporates 
a built-in wire eutter, serrated plier jaws 
and a handy stud-size gage. This tool elim- 
inmates necessity of carrying one or more 
additional tools. The accurately sized strip- 
ping notches also serve as a convenient 
wire-size gage. Aircraft-Marine Prod- 
ucts, Inc, 1416 N Fourth St, Harris- 
burg, Pa. 


Conductivity Cell E55 


THIS WAND-TYPE CONDUCTIVITY CELL may be 
used as a dip cell reaching way down, or 
it can be permanently mounted in place. 
The VO-1 conductivity cell has a sturdy 
body of acid-resistant plastic, with handle 
at one end and electrodes of bright plati- 
num at the other. It measures 24 in. long, 
and 1 in. outside diameter. For permanent 
mounting it is provided with a bushing of 
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This huge aircraft plant, roofed 
and sided with “Century” Asbes- 
tos Corrugated, will withstand a 
lifetime of service without main- 
tenance or deterioration. 


Wat OTHER SHEATHING MATERIAL 
YOU ALL THESE ADVANTAGES? 


is easy to drill and cut on the job. 


1. FAST, ECONOMICAL CONSTRUCTION—19 available sheet sizes speed up 
installation. New “Topside” fasteners eliminate costly scaffolding on 
roof jobs, as all fastening can be done from atop the roof’s surface. 


2. structuRAt STRENGTH—“Century” Asbestos Corrugated withstands 
severe stresses, such as snow loads, other common conditions. 


3. IMMUNITY to fire, weather, rust. corrosion, galvanic action. Being 
Ne made of asbestos and cement, “Century” Corrugated cannot fall victim 
ature made 


Keasbey & Mattison to these damaging forces. 


has made it serve 4, attractive APPEARANCE—pleasing light gray color prov ides attrac- 
mankind since 1873 tive, modern appearance... banishes that forbidding “gloom” so 
characteristic of many industrial plants in the past. 


5. FREEDOM FROM MAINTENANCE—“Century” Asbestos Corrugated 
never needs painting, is highly resistant to oil, acids, brine, other 
destructive agents. 

Truly, here is the material adapted to today’s industrial construction 
needs. You'll find it ideally suited to the job you have in mind. If 
you'd like to know more about it, just write us—we'll give your inquiries 


prompt consideration. 
Reg. U. S. Pat. Off. 


KEASBEY & MATTISON 


COMPANY AMBLER PENNSYLVANIA 
IN CANADA—ATLAS ASBESTOS CO., LTD., MONTREAL, TORONTO, WINNIPEG and VANCOUVER 
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Fuller Rotary Compressors have many features of distinct advantage. Absence of 
vibration, together with flow of air free from pulsations, permits installation where 
many other types would be objectionable. Absence of vibration, together with 
smaller size and less weight, also simplifies and lowers the cost of foundations. 


Other features and advantages to be considered are: 
Maintained capacity for the life of the machine 
Small floor space with relation to capacity 


Few moving parts . . . no valves to leak or 
seats to grind 


Internal parts readily accessible. 
Bulletin C-5 illustrates and describes Fuller Rotary Compressors 


and Vacuum Pumps. Send for your copy today. 
FULLER COMPANY, CATASAUQUA, PA. 


Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 420 Chancery Bidg. 
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1 in. pipe size, or larger. Electrical con- 
nections are made by a 15-ft heavy Neo- 
prene cable with spade-lug terminals. This 
construction is particularly useful where 
liquid to be measured is viscous or where 
there is a strong tendency for solids to 
deposit out and coat the electrodes. Design 
permits easy cleaning of electrode surfaces, 
Industrial Instruments, Inc, 17 Pol- 
lock Ave, Jersey City 5, N. J. 


Floor Outlet E56 


NEPCODUCT SYSTEM incorporates 
a single size 14-gage steel under floor duct, 
1} x 2} in. Steel is used for permanence 
and it also gives improved rounding of the 
system for safety. Nepcoduct is supplied in 
10-ft lengths, and is available with either 
black enamel or Sherardized rustproof fin- 
ish. It has a 1}-in. standard pipe thread 
outlet. This is of particular advantage on 
industrial installations of under-floor duct 
where conduit nipples are used in a run to 
disconnect-switches, or to splice boxes. 
Service fittings are brass and have a 
standard T slot 3-pole or duplex receptacle 
for high potential light and power connec- 
tions. Low potential service fittings are for 
telephone communication, or similar wir- 
ing, and can accommodate terminal blocks, 
buzzers, bells, and other signal devices. The 
simplified Nepcoduct system is approved by 
Underwriters Laboratories, Inc. National 
Electric Products Corp, Chamber of 
Commerce Bldg, Pittsburgh 19, Pa. 


Automatic Oscillograph E57 


Tyre RS-9 oscILLOGRAPH automatically re- 
cords as many as one hundred transients 
without attention, regardless of whether 
they are seconds or months apart. When a 
fault occurs the oscillograph starts and 
reaches full recording speed in 1/500 of a 
second (1/8 cycle on a 60-cycle system). 
Instrument can be supplied with built-in 
neutral transformer over-current and under- 
voltage starting relays. After starting, the 
RS-9 oscillograph records until fault is 
cleared. It then stops automatically and 
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A SINGLE PROBLEM” 


Reducing and 


Swartwout Power Plant Equipment in- 
cludes Feed Water Heaters and Regula- 
tors, Pressure, Temperature and Level 
Controls, and Regulating Valves. 


Desuperheating 


efficiency, safety and economy. 


Swartwout handles your entire job ; 
of temperature and pressure reduction 
as 1 unit—assures you maximum — 


WARTWOUT equipment brings you depend- 

able reducing and desuperheating —quick- 
acting controls that guarantee properly converted 
steam for low-pressure turbines and process re- 
quirements, with negligible maintenance. 


For many years, users and consultants generally 
have agreed that these important functions should 
not be built around hit-or-miss combinations of 
equipment. Your complete facilities as supplied 
by Swartwout bring you the advantage of properly 
related equipment—made by one manufacturer— 
working smoothly together. Besides, there are 
many unusual safety features possible when 
Swartwout engineers know all the variations of 
your problem. 


Simple design, rugged construction, easy adjust- 
ment features make Swartwout Controls constant- 
ly dependable. You save money, cut operating 
costs, get trouble-free efficiency from Swartwout’s 
broad knowledge and over forty years of power 
plant experience. 


New Desuperheater Bulletin 
S-21-E describes Swartwout 
Equipment and engineering 
service. Includes various hook- 
up diagrams. Write for your 
copy or phone the Swartwout 
Representative who serves you. 


POWER PLANT 
EQUIPMENT 


THE SWARTWOUT COMPANY e 18511 Euclid Ave.. Cleveland 12, Ohio 
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What Is Your BOiler Pressure? 
2 5 psi or less? No. 501 automatically regulates drafts of vapor or low pressure 


steam heating boilers. Can be adjusted to operate at any steam 
pressure up to 25 pounds. 
s 
Up to 150 psi? 
400 or less? 


No. 502 is the regulator pictured below. For boiler pressures up to 
150 pounds. Will move damper on boiler pressure changes of 44 pound 


No. 503 has a Cast Iron Base construction for boiler pressures up to 250 
pounds. Cast Steel Base construction for boiler pressures up to 400 pounds. 
Moves damper on ¥2 pound boiler pressure variations. 


Bulletin 4-A Tells All 


This 20-page Bulletin explains in full 
why ATLAS Damper Regulators are so 
valuable on boilers of nearly every size 
and type. You can get a copy by using 
the coupon below. Also, note the 
other ATLAS products listed in 
the coupon. 


Two Worth While 
Features 


1 On forced draft boilers ATLAS 
* Damper Regulators may be 
arranged to control fan speed. 
From the fan they may be made to 
regulate indirectly the feed rate 
of the stokers. 


2 Proper and au- 
* tomatic adjust- 
ment of drafts and 
dampers keeps COs 
where it should be. CO is 
avoided. Fuel is saved and 
flue gas temperatures are 
kept down where they be- 
long for maximum operat- 
ing efficiency. 


Sensitive—Hydraulic—Automatic 


The heaviest doors or dampers are easily and 
quickly moved by these remarkable regula- 
tors. Ample power is always available. 
Water pressure is made to act automatically 
on a piston that is connected to the draft 
doors or dampers by chain. The control pis- 


ton simultaneously responds to the slightest 
variation in steam pressure so that uniform 
pressure is maintained through closest adjust- 
ment of dampers. Also there is a resulting 
steady rate of combustion. These Damper 
Regulators are easy to install. 


ATL LAS VALVE COM PANY 


ATING VALVES FOR EVERY SERVICE 


Specialists in Regulation for Nearly-a Half Century 


289 South St., Newark 5, N. J. 


Represented in Principal Cities 


ATLAS VALVE CO., 289 South St., Newark 5, N. J. 


© Please send Bulletin No. 4-A on ATLAS Damper Name 
Regulators. Also, please send information on the 
following ATLAS Products, 


CAMPOELL Boiler Feed [) Valves 
Regula Humidity Gontretters 
Reducing Valves Balanced Valves 
“) Exhaust Control System Control Valves 
Pressure Regulators © Control Cocks 


Pump Governors 
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resets in preparation for next fault. Using 
12 Type OA-2 galvanometers, the RS-9 re- 
cords twelve quantities at once. These may 
be neutral current, phase current and volt. 
ages, and power. A specially-designed pre- 
cision optical system assures fine-line traces 
and accurate records. 

The RS-9 can be furnished without start- 
ing relays and equipment for automatic 
operation when it is required for manual 
or staged operation. It is designed for use 
as a portable instrument or for permanent 
switchboard installations. Hathaway In- 
strument Co, 1315 South Clarkson St, 
Denver 10, Colo. 


Hand Ointment E58 


TRIPLE-ACTION anesthetic control of itching 
from industrial rashes is the claim extended 
for Dermesthetic Ointment—Cutter by its 
makers. It combines benzyl] alcohol, phenol 
and benzocaine. Benzyl alcohol acts imme- 
diately but is short-lived; phenol works at 
moderate speed and slow acting benzocaine 
provides long relief. Cutter Laboratories, 
Fourth and Parker St, Berkeley 1, 
Calif. 


Variable-Pitch Sheaves E59 


FRACTIONAL-HORSEPOWER variable-pitch V- 
belt sheaves have 20 threads per inch to 
provide finer speed adjustment than ob- 
tained with the customary 16 threads per 
inch. Using No. 2 fractional-horsepower 
V-belts, pitch diameter of 1.9 to 4.4 in. can 
be obtained in four ranges. Using No. 3 
fractional-horsepower belts, pitch diameters 
of 2.4 to 4.7 in. are also available in four 
ranges. All sizes of sheaves can be had in 
three standard bores, 4, § and } in. The 
}-in. bore sheave has set screw only, but 
the other two bores have keyway and set- 
screws. Dodge Mfg Co, Mishawaka, 
Ind. 


Speed Controller E60 


ELECTRONIC SPEED CONTROL is a package 
unit for industrial applications of variable- 
speed power transmissions. When con- 
nected to variable-speed transmission it 
gives true speed setting automatically de- 
spite load changes. It consists of master 
controller calibrated in speed, the con- 
troller and a speed-measuring generator. 
When operator sets master controller to 
desired speed, the controller energizes pilot 
motor in correct direction for adjusting 
speed changer until output speed cor- 
responds to master-controller setting. If 
speed varies because of load change or 
other cause, controller detects the error 
and corrects speed adjustments. It is alse 
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Authoritative, useful 


PERTAINING TO PIPING 


Reference Material 


Published as a service to 
industry by the people 
who pioneered in welding 
fittings and manufacture 
the leading line. Return 
the coupon checked for 
the material you want. 


TUBE-TURN CATALOG No. 111 SUPPLEMENT 

Twenty pages of specifications covering new items in the constantly 
expanding line of abe-Turn* welding fittings. 

WHY AND WHERE TO USE STAINLESS STEEL PIPING 


Interesting and informative, this 24-page booklet answers the ques- 
tion: ““Why and Where Use Stainless Steel Piping?”’, and discusses 
applicable welding processes. Well illustrated. 


TUBE-TURN CATALOG AND ENGINEERING DATA BOOK No. 111 


The 240-page volume containing a wealth of engineering information 
and technical data, as well as buying information covering more than 
4000 welding fittings and flanges. 


ALLOWABLE WORKING PRESSURES 
OF TUBE-TURN WELDING FITTINGS 


Booklet of pressure tables, covering welding fittings in all sizes, all 
weights and all regularly manufactured materials, for Power Piping, 
Oil Piping, Heating Piping, Gas Piping, Refrigeration Piping. 


FLANGE PRESSURE-TEMPERATURE RATINGS 


A booklet giving you the revised ratings adopted as a war measure 
to utilize the iad coonaths of Flanges, Flanged Fittings, and Valves 
with dimensions according to ASA B16-1939. 


REG. U.S. PAT. OFF. 


CHART OF PIPE & FITTINGS MATERIALS 
A very helpful quick-reference chart covering ASTM and other i- 
fications, Chemistry, Service Temperature Limits and Welding Data 
on carbon, intermediate alloy, stainless and special analysis steels. 
TUBE-TURN STAINLESS STEEL WELDING FITTINGS AND FLANGES 
A book of technical data and buying information covering a wide 
range of styles and sizes of stainless steel welding fittings and flanges 
in types 304, 316, 347. 

FATIGUE TESTS OF WELDING ELBOWS 

AND COMPARABLE DOUBLE-MITRE BENDS 


A research paper presented before A.S.M.E. Analyzes effects of bend- 
ing in the plane and bending transverse to the plane of curvature, 
bending with and without internal pressure. 


DIMENSIONAL DATA AND WEIGHTS 


A folder of man-size tables giving you dimensional information con- 
cerning Tube-Turn welding fittings from %” to 30” in standard 
weight and extra strong, and flanges in all sizes and weights. 


VOLUMETRIC CAPACITIES OF TUBE-TURN WELDING FITTINGS 


A handy booklet giving capacities in cubic inches of Tube-Turn 
welding Elbows, Returns, Caps, Lap Joint Stub Ends, Crosses, Re- 
ducers, and Reducing Outlet Tees in their full range of sizes, 


TUBE-TURN GROOVE TYPE WELDING RINGS 


WITH KNOCK-OFF SPACER PINS 


A folder of data about a major new development for better pipe 
welding—a perfectly engineered welding ring that assures exact root 
gap spacing and complete penetration. 


TUBE TURNS, INC., DEPT. 40, LOUISVILLE 1, KY. 


Please send Tube-Turn reference material indicated by the numbers 
I have checked below. I understand there is no obligation. 


0090 


NAME | 


Position 


ADDRESS. 
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In the Power industry, Tube-Turn welding fittings provide greater 
safety through forged-in strength and leakproof connections, give 
years of trouble-free, efficient operation. 


Piping Perfection for ALL Industry 


When Tube Turns, Inc. pioneered weld- 
ing fittings, industry at large received a 
multi-million dollar boost in increased 
piping efficiency. 

Tube-Turn welding fittings add su- 
perior, forged-in strength to any indus- 
trial piping system. Light in weight, 
and forming a continuous, leakproof 
connection with the pipe, Tube-Turn 
fittings are easy to install, simplify 


insulation. Absence of crevices and pro- 
jections within joints reduces corrosion 
and erosion, also facilitates flow. 
Backed by the nation’s foremost 
welding fitting manufacturing experi- 
ence, Tube-Turn welding fittings—the 
fittings that become part of the pipe—are 
quality-controlled for dependability, 
are readily available in the widest range 
of types, sizes, metals and alloys. 


TUBE TURNS, INC., LOUISVILLE 1, KENTUCKY 


District Offices at New York, Philadelphia, Pittsburgh, Detroit, 
Chicago, Houston, Tulsa, San Francisco, Los Angeles 


TRADE MARK REG. U. S. PAT. OFF. 


Welding Fittings and Flanges 


In addition to more than 4000 items 
in grade A and grade B carbon 
steels, Tube-Turn welding fittings 
and flanges are manufactured in 
wrought iron, copper, Monel me‘al, 
stainless steels, carbon moly ste-!s, 
aluininum, brass, Inconel, nicke! 


a 


Pre-fabrication + Installation 
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The water or liquid to be measured enters the measuring chamber 
tangentially, spinning in the chamber as it passes through, forming 
a vortex. Each gallon that passes through this chamber makes the 
same number of revolutions of the water. The vane in the rotating 
water imparts the rotation to the register of the 


HENSZEY water METER 


Yes, — it’s as simple as that. No close clearances . . . no compli- 
cated mechanisms — all of which means savings for you. Savings 
in installation, savings in continued performance, savings resulting 
from accurate measurement of the liquid. 


Henszey Meters are equally accurate at high or low flow .. . 
high or low pressures . . . on reciprocating or centrifugal pumps. 
Calibrations can be made to read in gallons, pounds or cubic feet 
at any specified temperature. 


If you have a tough measuring problem that involves boiler 
feed water, boiler blowdown, condensate, chemicals or other hard- 
to-measure liquids, consider a Henszey Meter . . . contact your 
nearest Henszey representative or write to 


HENSZEY CO., DEPT. D2, WATERTOWN, WIS. 


FEED WATER METERS 


Continuous Blowdown ¢ Distillation Systems ©* Heat Exchangers 
Boiler Feed Regulators * Flow Indicators * Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 
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used to maintain precise speed ratio be- 
tween several isolated loads, such as con- 
veyors. Yardeny Laboratories, Inc, 105 
Chambers St, New York 7, N. Y. 


Solder E61 


PasTE-FoRM, single-application solder covers 
three ranges, 200 to 500 F, 500 to 750 F, 
1150 to 2000 F. One application performs 
cleaning and fluxing, tinning and soldering. 
Solder is separately compounded for each 
application, such as electrical, sweated {it- 
tings, sheet metal, etc. Fusion Engrg, 
1836 Euclid Ave, Cleveland 15, Ohio. 


Multi-Way Valves E62 


Two-, 3- AND 4wAy VALVES are for use 
with company’s gear pumps. Some designs 
have integral relief valves to control sys- 
tem pressure and a neutral position to un- 
load pump between operating cycles. Aro 
Equipment Corp, Bryan, Ohio. 


Quick-Disconnect Coupling £63 


DESIGNED FOR RAPID CHANGE of air-condi- 
tioning units on railroad passenger cars, 
coupling is applicable to air, gas and 
hydraulic systems. Fast Acme thread per- 
mits rapid opening of union joints. Dual 
valves are self closing when union is 
broken. Design of unit provides for reliev- 
ing pressure between valves while being 
disconnected and for trapping a minimum 
of air between valve seats when making up 
the union. Valve seats, of Freon-resisting 
Neoprene, are easily replaceable. Coupling 
is made in }- to 14-in. sizes. It seals easily 
under high pressures in Freon refrigera- 
tion systems. Paxton-Mitchell Co, 27th 
& Martha St, Omaha 5, Neb. 


Heavy-Duty Jack E64 


BLACKHAWK HEAVY-DUTY HYDRAULIC JACKS, 
the 30-ton FB-11, and the 50-ton GB-1l, 
combine load and speed pump in one 
unit. Other features include a recessed 
safety-release valve, over-all closed con- 
struction, ports for gage or valve installa- 
tion, pump beam protection, carrying han- 
dle, and on-the-side operation. Blackhawk 
Mfg Co, Milwaukee 1, Wis. 


E65 


Liquid Filter 


NEw Liqump FILTER, known as Fig. 1116PY, 
Size 1S, comes in sizes between 1R and 4R. 
When filtering lubricating oil of 200-ssu 
viscosity oil, capacity is 2} gpm at about 
3-psi pressure drop through the filter. Size 
1S uses either a bag or absorbent-type ma 
terial for filtering medium. Either style 
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XQ is the logical choice 

for your new turbine 


= 
= 
= 


Lasts indefinitely 


Contains an effective, permanent 
corrosion inhibitor 


Maintains a remarkably low 
neutralization number 


Nonfoaming 


Superior demulsibility 
characteristics 


Gulf Oil Corporation - Gulf Refining Company 
Division Sales Offices: 


Boston New York Philadelphia + Pittsburgh Atlanta 
New Orleans - Houston - Louisville + Toledo OU want all these qualities in the 


oil you select for your new turbine. 
You get them all in Gulfcrest, the world’s 
finest turbine oil! 


= Call in a Gulf Lubrication Engineer 
Gulf Oil Corporation - Gu i ‘ompan { { i 
tion - Gulf Company P today and ask him to give you conclusive 
Write, wire, or phone your nearest Gulf 

Address 


office—or send the coupon at left. 
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kinds of pipelines. 


designs. 


ance. And here’s why . 


Wherever it stops you'll find Zallea Expansion 
Joints selected as the ideal medium for absorbing 
axial and lateral movement due to thermal changes in all 


A central heating plant in Iceland, a refinery in Texas, a 
power plant in India. . 
selected Zallea Expansion Joints for dependable perform- 
. . No packing to deteriorate . . . No 
maintenance required . . . Longest service life assured. 


. all over the world engineers have 


There’s a Zallea Expansion Joint for almost any application 
—made of copper, stainless steels or other corrosion-resistant 
alloys in diameters from 3” upward for temperatures from 
sub-zero to 1600° F. Available for pressures from vacuum to 
300 psi in standard designs and up to 1000 psi in special 


You'll want this brand new 60-page Zallea 
Catalog 47 which describes these joints, 
their manufacture and how to select the 
proper expansion joint for your application 
—all in a profusely illustrated easy-to-read 
form. Use it as a guide or as a permanent 
reference source. Write for it TODAY to: 
Zallea Brothers and Johnson, 814 Locust Street, 
Wilmington 99, Del. 
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ANSION JOINTS 


| wone's LARGEST MANUFACTURERS OF EXPANSION JOINTS EXCLUSIVELY 


may be used for fuel or lubricating oil— 
straight mineral or heavy-duty additive oils 
—and will not remove or affect the addi- 
tive. Bag filters come in sizes from }- to 
400-gpm filtering capacity, depending on 
viscosity and pressure. Filter has a built-in 
relief valve for safety if cleaning is neg- 
lected or oil is cold and viscous upon 
starting. If such protection is provided in 
connecting piping, built-in relief valve is 
omitted. Wm W Nugent & Co, Inc, 410 
N Hermitage Ave, Chicago 22, III. 


Welding Flux E66 


DesicNATEp AS Airco Formuta No. 34, new 
welding flux has been specifically com- 
pounded to dissolve chromium oxides en- 
countered in welding stainless steel and 
other high chromium-bearing alloys. It 
replaces the flux known as Kromeweld. 
It is available in }- and 1-lb cans. Dept 
1630, Air Reduction Sales Co, 60 E 
42nd St, New York 17, N. Y. 


Condensate System E67 


NEW CONDENSATE-RETURN SYSTEM provides 
constant flow of steam and rapid return 
of high-temperature condensate to the 
boiler. Manufacturer says that all water 
fed to the boiler is deaerated by effective 
liberation of free oxygen and non-condensi- 
ble gases. Systems are available for steam 
pressures up to 250 psi. It requires no 
pumps or other mechanism for operation. 
W M Acker Organization, 3167 Fulton 
Rd, Cleveland, Ohio. 


Pipeline Strainer E68 


OFFSET STRAINER permits complete drain- 
ing with the line. With inlet and outlet 
at right angles, strainer may be installed to 
form a right angle connection in a piping 
system. Cover is removable for lifting out 
perforated strainer basket. Cleanout plug 
permits steam blowdown cleaning when 
practical. Made in cast bronze, steel, semi- 
steel or iron, or alloy metals for corrosion 
resistance. Models are available for work- 
ing pressures from 125 to 300 psi in sizes 
from 1} to 12 in. in diameter, with flanged, 
screwed or welding connections. J A Zurn 


Mfg Co, Erie, Pa. 


Welding Rod E69 


EvtecRop 188 welding rod has a maxi- 
mum hardness up to 67 Re. The new 
alloy has a bonding temperature of 1800 


F and remelts at 1950 F. In addition to 
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For Fast Moves 


Relocate machines with no delays for rewiring 


Power can be taken off wherever 
needed with this convenient, flexible 
and economical distribution system. 


Power where you want it — with 
Trumbull FLEX-A-POWER Plug-In 
Busways—gives you maximum flexibility 
in machine arrangement without the 
cost and nuisance of rewiring each time 
you change the layout. 

With FLEX-A-POWER Plug-In Bus- 
ways covering your whole plant, you can 


move a machine or a whole line of 
machines with no interruption of power. 
Convenient outlets every 12 inches per- 
mit plug-ins right at the load. 

Even when major changeovers require 
moving an entire department, the FLEX- 
A-POWER system can be moved along, 


too — dismantled, removed and rein-. 


stalled quickly, with practically 100% 
use of all materials. 

That’s because every part of a Trum- 
bull Busway System is prefabricated, 


which of course reduces original in- 
stallation and construction costs. FLEX- 
A-POWER is stocked in standard 10 
foot lengths and is available in capacities 
from 250 to 1000 amp. with all neces- 
sary fittings and accessories. 

Send for Bulletin. THE TRUMBULL 
ELECTRIC MANUFACTURING CO., 
Plainville, Conn. Other factories at Nor- 
wood, Ohio e San Francisco e Seattle e 
N. Hollywood. Sales offices and repre- 
sentatives in all important cities. 


TRUMBULL(T) ELECTRIC 


4 
2 
a 
a 
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All /a, 


feature the exclusive 
RECESSED BRASS SEAT 


for Permanent Tightness 


Three Part Detail Two Part Detail 


All Jefferson Unions and Flange Unions in all styles are designed around the Jefferson 
Recessed Brass Seat—a metal-to-metal spherically ground seat located away from the 
run way of the fitting. This design and construction assures a permanently tight joint 
which can be made up leakproof without undue pressure. Threaded pipe ends cannot 
come in contact with the seat no matter how far they are screwed in. 


Complete details on the Jefferson line can be obtained from your nearest distributor or 
from Jefferson direct. 


coupe. Part Style Two Part Style “p” Two 


lange Union 


Part 
Flan Union for test 
pressures up to 2000 Ibs. Flange Union for for test 


pressures up to 6000 Ibs. pressures up to 4000 | 


JEFFERSON UNION CO. 


601 West 26th St., New York 1, New York: 


Factories at 


LEXINGTON 73, MASS. LOCKPORT, N. Y. 


**TOPS”’ by EVERY TEST 


Capacities to 150 G.P.M. — Heads to 600 Ft. 
The 


APCO 


TURBINE-TYPE 


PUMP 


© Simple — Wear-Free — 
Compact 

® High Efficiency 

Silent Operation 

@ Will not Vapor-Bind 

Hydraulically Balanced 

° 


APCO is the highest development of the Turbine- 
Type Pump. No Metal-to-Metal contact. Handles 
NON-LUBRICATING liquids almost indefinitely 
without wear. Applicable for Water Supply, 
Boiler Feed, Condensation Return, Circulating, 
° LS Transfer, Booster, Self Priming, Marine, Distillery, 
Dairy, Special Metal and "1001" Duties. Delivers with 
cisio atts H H H 
slight change in capacity against drastic head conditions. 


ings AURORA CENTRIFUGAL PUMPS 


’ pag Left Hand Op- A complete line, notable for streamline serene ag be- 
© Replaceab! tween impellers and shells, including Horizontally Split 
— sid Case, Single and Two Stage, Side Suction, Vertical, Non- 
Clog, Sump, Mixed Flow, Deep Well Turbines. Special 


Design, etc. 


Accessible 

High Suction Lift 

No Metal-to-Metal Con- 
tact 

High pressure per stage 
Double Suction 


Write for 
CONDENSED 
CATALOG "M" 
or 


ES 
CATALOG 
SWEET 


DISTRIBUTORS IN PRINCIPAL CITIES 


PUMP COMPANY 


50 Loucks Street, AURORA, ILLINOIS 
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producing overlay hardness on copper, al- 
loy applies equally well to steel and fer. 
rous metals without dilution with base 
metal during welding. Applications in- 
clude bearings, gears, centrifugal pumps, 
globe or gate valves, oil-jet nozzles, and 
other machinery where corrosion resistance 
is important. Eutectic Welding Alloys 
Corp, 40 Worth St, New York 13, N. Y. 


Portable Welder E70 


P & H wn-200 wexpeR, available as 
a trailer or stationary unit, is a NEMA 
rated machine at 200 amp, but has a weld- 
ing service range from 30 to 260 amp. 
New feature is its extra power supply. 
Offered as optional equipment at small 
extra cost, the unit provides 14 kw of 
alternating current at 115 v, single phase. 
This enables operators to hook-up electric 
lights for floodlighting while welding, or 
permits the use of electric power tools. 
Welding Div, Harnischfeger Corp, 
4400 W National Ave, Milwaukee 14, 


Expansion Joint E71 


NEW EXPANSION JOINT consists of two cor- 
rugated elements linked together by a sec- 
tion of pipe. Amount of lateral movement 
that can be absorbed depends on pipe 
length between corrugated elements. Expan- 
sion elements can be either of nonequaliz- 
ing type for pressures up to 30 psi, or self- 
equalizing for higher pressures. Zallea 
Brothers & Johnson, 888 Locust St, 
Wilmington 99, Del. 


Atmospheric Regulator E72 


Series 18 SOFT-SEAT REGULATOR features 
tight shutoff when demand for gas flow 
ceases, by incorporating a soft, synthetic 
rubberized fabric facing on regulator valve 
head. Regulator supplies gas at pressures 
from 2 to 16 oz. It is made in sizes 3, 1, li, 
1}, 2, 24, and 3 in. with capacities ranging 
up to 16,000 and 19,000 cu ft per hr of 
natural gas and manufactured gas, respec- 
tively. North American Mfg Co, 4455 
E 71st St, Cleveland 5, Ohio. 


Solenoid Valve . E73 


NEW SOLENOID VALVE is compactly built for 
all hydraulic systems, or for handling any 
non-corrosive fluid. It has a maximum 
working pressure of 3000 psi, and electri- 
cal requirements of 6, 12, 24 or 36 v de, 
with current consumption of 2.3 amp 4! 
12 v. Valve is available with integral flow 
rate regulation. Waterman Engrg Co. 
721 Custer Ave, Evanston, Ill. 
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ERE is a quick-steaming unit expressly designed for maximum output in a limited space. 
H Edge Moor design has combined a simple two-drum boiler bank, having perfect U-tube 
circulation, and a water-cooled furnace, integral with the boiler. Rapid response to load 
changes is assured by the great amount of surface exposed to radiant heat. This unit is 
adaptable to all fuels and is available in all sizes. 


This and other types of Edge Moor boilers are available in a wide range of capacities, 
pressures and accessory equipment. Write for literature today. EDGE MOOR IRON WORKS, 
INC. Main Office and Works: Edge Moor, Delaware. Branch Offices and Agents: Atlanta, 
Boston, Chicago, Detroit, Hoboken, St. Paul, San Antonio and San Francisco. 


@ Edge Moor Vertical Flow Unit with Edge 
Moor superheater and air heater: fired with 
continuous discharge spreader stoker. 40,000 
Ibs. steam per hour, 400 Ibs. pressure, 750° F. 
total steam temperature. 


edge moor 


steam generating equipment 
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HANDLES WATER’ \ ALMOST AT THE 


Water and 
Air being dis- 
charged to 
Air Separat- 
ing Tank 


If excessively hot condensate is 
causing pump trouble in your 
heating plant, Hoffman-Econ- 


omy offers positive relief. The §& | KEEPS STEAM LINES — 


exclusive Jet-Type Vacuum CLEARED FOR ACTION 
Producer featured in the Hoff- Better plant operation begins 


man-Economy Vacuum Pump 
assures efficient operation un- 
der conditions ordinarily im- 
possible. It is the simplest and 
most effective method for exhaust- 
ing air and water at high tem- 


peratures. At195° and 3” vacuum, 
this pump discharges 85% of 
rated capacity in air and 100% 
in water, simultaneously! 
In every other respect this EC MY 


pump is built to meet and even 
Send for illustrated catalog. 


with efficient condensate return 


anticipate modern pumping re- 
quirements. All cast iron and 
bronze construction... stainless 
steel shaft — noiseless... and 
easy accessibility to all parts. 


HOFFMAN SPECIALTY CO. | 
Dept. P-2, 1001 York St. 
Indianapolis 7, Ind. 


Forced Hot Water Heating anne 
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Power News 
(Continued from page 132) 


disclosed in a recent lecture at Birming. 
ham. It will take a good many years to 
get a really important contribution to the 
nation’s power supply from atomic energy, 
Professor Moon said, but there is no prac. 
tical doubt that it will come in time. Prep. 
arations are being made for producing ma- 
terials in Britain that could be used at will 
for making atomic bombs or for generating 
heat. 

Meanwhile, a number of British business. 
men, who will advise the Government in 
industrial application of atomic energy and 
who will assist in construction of the large- 
scale atomic-energy plant at Sellafield, 
West Cumberland, have been let in on 
some of the hitherto top-secret information 
on nuclear fission. The names, however, 
have not been revealed. 


One of the world’s largest diesel-electric 
plants—rated at 30,000 kw—is under con- 
struction at Mexico City. Lack of rainfall 
has caused an impending power shortage 
in the Mexican capital and the surround- 
ing area, predominantly served by hydro, 
Steam plants are now being built and to 
further assure an adequate and instantane- 
ous supply of power, Comision Federal de 
Electricidad, under direction of Alejan- 
dro Paez Uriquidi, has ordered the diesel 
plant. The first of six engines will be 
ready for delivery in May, and one addi- 
tional engine will be shipped in each suc 
ceeding month. 

The engines, built by Nordberg Mfg Co, 
are 12-cyl 29x40-in. 167-rpm 2-cycle units 
rated 8650 bhp at sea level. At Mexico 
City’s elevation of 7400 ft, each will de 
liver 7325 hp and drive a 5000-kw 3-phase 
50-cycle 6600-v General Electric generator. 
The engines, fitted with motor-driven scav- 
enging blowers, will operate in parallel 
with each other and with existing hydro 
and steam plants. 


Westinghouse Electric Corp lias re 
ported plans to more than double its pro- 
duction of air-conditioning equipment in 
1948. Under the new program, Westing- 
house air-conditioning equipment will be 
sold principally through these four fran- 
chised channels: (1) general engineering 
distributors, who will specialize in engi 
neered installation of field- and factory: 
assembled equipment, (2) general enginect- 
ing and_ self-contained air-conditioner 
distributors, who, in addition to engineered 
installations, will distribute and merchat 
dise factory-assembled units through their 
own organizations and through dealers, 
(3) self-contained air-conditioner distribu. 
tors, who will sell directly and through 
dealers, factory-assembled self-contained 
air-conditioning units with capacities up ' 
25 tons, (4) self-contained air-conditionet 
dealers, who will sell such factory-assem 
bled units up to five tons. In addition, 
there is a headquarters syndicate sales or 
ganization, with offices in New York, 10 
support national syndicate and chain store 
sales. 
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v check and 
triple check 


Every now and then somebody gets inquisi- 
tive and wants to know the inside story of 
Kellogg accuracy —as though it were a secret. 


There’s no secret to it. It’s just that we have 
an inspection system that never takes any- 
thing for granted. 


Every order that passes through our shops 
is checked, double-checked and then checked 
again—through every step from initial layout 
to final shipment. 


Take welding, for example. We think we've 
got the best welders and equipment in the 
business. Even so, in the fabrication of pres- 
sure vessels and alloy piping, our inspectors 
pick scores of welds at random every day and 
X-ray them to make sure. At times X-ray in- 
spection in the Kellogg shops runs as high 
as 1,000 individual X-ray shots in a single day! 


>. 


It’s extra care like this that puts the plus 
value in Kellogg products. It means extra work 
for us but it’s also the reason why so many 
of the world’s top industries choose Kellogg 
when perfection is all-important. 


M. W. Kezzoce 


Company 


“pW A SUBSIDIARY OF PULLMAN INC. 


BUFFALO 
LONDON 


LOS ANGELES 
PARIS 


NEW YORK 
TULSA 


JERSEY CITY °* 
HOUSTON TORONTO °* 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS...IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


Metallurgical Research con- 
ducted continually by rec- 
ognized specialists who 
have made major contri- 
butions in this field. 
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Unique Technical Backing of 
an extensive organization 
with an international rep- 
utation in both process and 
fabrication engineering. 


1948 


Complete Facilities for the 
fabrication of steel prod- 
ucts from simple forgings 
to the most intricate 120 
foot towers. 


Quality Control embracing 
the constant application of 
the most advanced inspec- 
tion methods, both visual 
and non-destructive. 


On-Time Delivery pos- 
sible by a flexible plan- 
ning group authorized to 
re-route work to meet 
promised dates. 


Top Welding Performance 
assured by specially de- 
signed equipment and 
exclusive employment of 
master operators. 
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At DEMA meeting: (left to right) Gordon 
R Anderson, director of engrg, Fairbanks, 
Morse & Co; Emil Grieshaber, chief engi- 
neer, Nordberg Mfg Co; E J Schwanhaus- 
ser, vice-president, Worthington Pump & 
Machinery Corp; Ralph Boyer, vice-presi- 
dent and chief engineer, Cooper-Bessemer 


DEMA Elects Officers 
At Annual Meeting 


Gordon Lefebvre, president of Cooper- 
Bessemer Corp, was elected the new presi- 
dent of Diesel Engine Manufacturers Assn 
at the annual meeting Dec 10 in Chicago. 
Otto H Fischer, president of Union Diesel 
Engine Co, and L W Metzger, vice- 
president of Baldwin Locomotive Works, 
were elected vice-presidents. Robert H 
Morse Jr, vice-president and general sales 
manager of Fairbanks, Morse & Co, was 
reelected treasurer, and Harvey T Hill was 
reappointed executive director. 

Elected to serve two years on board of 
directors were George Codrington, vice- 
president of General Motors Corp and 
general manager of Cleveland Diesel 
Engine Div; E J Schwanhausser, vice- 
president of Worthington Pump & Ma- 
chinery Corp; A W McKinney, vice- 
president of National Supply Co; Messrs 
Morse and Metzger. 

The following were elected to serve one 
year on the board: C S Herbert, execu- 
tive vice-president, Enterprise Engine & 
Foundry Co; W E Corrigan, vice-president, 
American Locomotive Co; Robert E Friend, 
president of Nordberg Mfg Co; Messrs 
Lefebvre and Fischer. 

Annual meeting, together with DEMA 
engineers’ session held on Dec 9 and 10, 
comprised an important and_ successful 
gathering. Significant issues were dis- 
cussed and progress was made in solving 
diesel problems. 


a, 


10;000-hp 3600-rpm _ synchronous 
motor, double the largest ever built for this 
high speed, will soon be in manufacture 
at the Westinghouse plant. It will drive 
two Sturtevant blowers, one mounted on 
each end of a double-end shaft to provide 
air for testing ram-jet engines. 
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How to 


INCREASE 


BOILER RATINGS 


with your present 
furnace and stack 


Coppus - Dennis FANMIX Burners Give You 
More Heat with No Other Major Change 
in Equipment 


Coppus-Dennis FANMIX Burners give 
you perfect mechanical mixing of fuel and 
air at the burner outlet ... instanta- 
neous ignition close to the burner... and 
complete combustion without visible fame 
when burning natural gas. No other burner 
combines these three advantages. 


Because FANMIX delivers the right mix-_ 


ture of fuel and air without blow-torch 
action, all of your furnace space is used for 
combustion . . . none for mixing. That’s 
why your present furnace can release more 
heat . . . why new installations can get more 
heat out of smaller furnace space. 


Because FANMIX can be guaranteed to 
secure complete combustion of natural gas 
with less than 5% excess air, you get uni- 
form “‘radiant heat” without drifting hot 
spots. That’s why a FANMIX-fired furnace 
seldom varies in temperature more than 5% 
over its entire area. 


WRITE FOR ALL THE FACTS 


When you see in Bulletin 410-5 how fuel 
escaping from orifices in rotating driver arms 
rotates the fan to draw the correct proportion 
of air into the path of the fuel at right angles 
-.. how FANMIX creates its own forced 
draft, reduces stack requirements, prevents 
cracking of “wet” gas .. . how two FAN- 
MIX types handle either gas or oil or any 
combination of both — you'll understand 
why FANMIX Burners have such wide 
acceptance in oil refineries and power plants. 


Send for the Coppus-Dennis FANMIX 
Bulletin 410-5. Coppus Engineering Cor- 
poration, Worcester 2, Mass. Sales Offices in 
THOMAS’ REGISTER. Other Coppus “Blue 
Ribbon” products in BEST’S SAFETY DIREC- 
TORY, CHEMICAL ENGINEERING CATALOG, 
and REFINERY CATALOG. 


GAS 


i 


COPPUS ENGINEERING CORP. 
.. 162 Park Ave., Worcester 2, Mass. 
Please send Bulletin 410-5 to: 


Name 


Company 


t 
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FOR POWER and 
PROCESS STEAM 


6 Sizes for 50 to 150 H.P., 125 and 150 
Ibs. W.P. ...a quick steaming, all-welded 
portable type with firebox for refractory 
lining. A fuel saver. 


80 Years Boilermakers 


WRITE DEPT. 89-K2 for 6” scale with pipe 
diameter markings. 


KEWANEE BOILER CORPORATION 


KEWANEE, ILLINOIS 


ot Raouroe & Standard Sa: 


if COSTS NO MORE 


Corning Mill Supply Glassware 


The same glass that is used in 
making Corning’s famous Pyrex 
brand laboratory glassware goes 
into the manufacture of PyREx 
brand gauge glasses, sight glasses, 
oil cup and lubricator glasses. It is 
your positive assurance of top 
quaity. It means longer resistance 
to etching, staining, pitting and 
scratching. It means that their cost, 
service considered, is lowest. 


A LINE THAT ANSWERS 
ALL REQUIREMENTS 


GAUGE GLASSES: Pyrex and Corninc brand 
tubular gauge glasses and MAcBETH brand 
flat gauge glasses provide good visibility 
over prolonged periods, even under severe 
conditions (pressures up to 2,000 p.s.i.). 
SIGHT GLASSES. Pyrex brand sight glasses 
are made especially for ovens, absorption 
columns, reaction kettles, furnaces, pressure 
vessels, stills, tanks (pressures up to300p.s.i.) 
where safe internal visibility is necessary. 
OIL CUP AND LUBRICATOR GLASSES: 
Pyrex and CorninG brand glassware give 
you visibility plus long life on all types of 
machine operations. 

Corning products are available from your 
nearest Mill Supplier . . . Call him today. 
Stock up. Be prepared for any emergency! 


CORNING GLASS WORKS, CORNING,N.Y. 


\( PYREX 


Spay 
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SALES OFFICES: NEW YORK, CHICAGO, SAN FRANCISCO 


PYREX GAUGE GLASSES 


Huge reinforced-concrete Ramapada- 
sagar Dam on Godavari River in Madras 
Presidency in India will have a maximum 
height of 428 ft and a crest length of 6600 
ft. It will require about 500,000 cu yd 
of rock excavation and 20-million cu yd 
of other excavation. The dam will create 
a reservoir covering 527 sq mi and will 
contain 8-million cu yd of concrete. The 
project is planned for power development, 
and other major benefits; six 33,000-kw 
turbines will be installed. Project will be 
completed in eight or nine years, with 
construction methods to require protection 
against high-flood discharges, the maxi- 
mum possible flood being estimated at 
about 3,000,000 cfs. 


Johns-Manville Corp recently unveiled 
the first big laboratory and _ pilot-plant 
building of the ultra-modern research cen- 
ter group it is erecting on banks of Raritan 
River, near Manville, N. J., and laid corner- 
stone of the second building, now under 
construction. This project will soon house 
the world’s largest research laboratories 
devoted to building materials, insulations 
and allied industrial projects. Located 
on a 93-acre tract about 40 miles from New 
York, the new J-M research center will 
ultimately be composed of five or six build- 
ings, connected by underground subways 
for trucking. 


A super-bolt of lightning, believed to be 
the mightiest ever recorded, struck the 
University of Pittsburgh’s Cathedral of 
Learning during the 1947 lightning season. 
Dr E L Harder, in charge of Westinghouse 
Electric Corp lightning research, said the 
stroke consisted of five separate surges, at 
least one of which contained an estimated 
345,000 amp of electricity. The super- 
bolt was trapped and recorded on special 
instruments installed as part of Westing. 
house long-range research program, aimed 
at improving design of equipment to pro- 
tect power lines, homes and factories. 

The stroke was far beyond the measur- 
ing capacity of all recording instruments 
mounted on the cathedral roof, with ex- 
ception of a magnetic device and a photo 
recorder. Measurements and calculations 
indicate current, carried by mast and at 
least two of the guy wires, was about 
115,000 amp apiece, or a total of 345,000 
amp. Voltage could have been easily in 
the millions as experiments conducted later 
on the wooden guy spars required mini- 
mums of one-million volts to flash them 
over. 

Most powerful lightning bolt previously 
recorded at the cathedral was 41,000 amp. 
For the entire nation the previous high 
was a 160,000-amp stroke registered in 
1941 by an instrument mounted atop 585-ft 
smelter stack of Anaconda Copper Mining 
Co, Butte, Mont. Currents as high as 
220,000 amp have been indicated for 
strokes to transmission lines but have not 
been measured accurately. 


A H Timmerman, vice-president of Wag- 
ner Electric Corp, St. Louis, Mo., received 
a certificate for “fifty years of continuous 
service in the electrical industry” from 
National Electrical Manufacturers Assn 
at a meeting held in Atlantic City on 
Oct 29. 
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INTERCHANGEABLE 
ATOMIZERS 


Enco Wide Range Mechanical Atomizer 


Enco Air or Steam Atomizer 


Interchangeable Enco Fuel Oil Atomizers are 
improving combustion practice in more and 
more progressive boiler rooms. Designed for 
exceptionally wide capacity ranges with all 
grades of liquid fuels, they eliminate burner tip 
changes, through the entire load range. 

1. Wide Range Mechanical Atomizers —With 
a capacity range of 10 to 1—controlled 
manually at atomizer or automatically from- 
remote station—constant high oil pressure 
at atomizer insures efficient atomization 
over entire load range without recircula- 
ting or returning oil. 

2. Steam or Air Atomizers—Capacity range 
of 10 to 1—controlled by manual or auto- 
matic pressure regulation. 

Both atomizers are designed to fit the Enco 
Interchangeable Atomizer Support. Enco 
—— Mechanical Atomizers are also avail- 
able. 

Enco Fuel Oil Atomizers are built to give most 
economical, efficient service for any type pul- 
verized coal, gas or oil-burning air register as 
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Enco Interchangeable Atomizer Support 


well as for stoker-fired and industrial type fur- 
naces. They can also be used independently for 
special applications. 

The Engineer Company maintains a research 
and planning staff to help you improve your 
combustion practice. Literature completely de- 


scribing any Enco product will be sent on 


EC-473 


Enco Fuel Oil Pugaping and Heating: 
Automatic, OtleBlecttic Ignition 
Automatic Combustion 


THE ENGINEER 


75 West Street, New York 6, WN. Y. 


F, J. Raskin, Inc. 
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INSTALL BEAUMONT 
ANTI-FRICTION GATES 


@ Many utilities are replacing their present 
gates with Beaumont improved anti-friction 
type gates. Since the first order from one 
utility in 1942, many repeat orders have been 
received for installation in this company’s 
other power plants. 

In all cases, these gates have given very 
satisfactory service. According to one user, 
“No trouble whatever has been experienced 
opening and closing these gates—and no 
maintenance has been necessary other than 
periodic greasing’”’. 

Many leading plants throughout the country 
are finding it economical and time-saving to 
install Beaumont trouble-free type gates such 
as those pictured at left. Follow the leaders and 
do the same. These gates are made in sizes 
from to Request complete information. 

One contract—one responsibility 


BEAUMONT BIRCH 


| Design™ 


1502 RACE STREET ¢ PHILADELPHIA 2, PA. 


COAL AND ASH | 


HANDLING SYSTEMS 


Testing crystal 
frequency calibra. 


zero in the Frick q 
Refrigerated Lab. @ 
oratory of Bendix 


Radio, Towson, Md. 


This installation is among the thou- 
sands of stores, restaurants, hotels, 
clubs, theatres, offices, industrial 
plants, etc., which find Frick Air 
Conditioning indispensable. 
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Refrigeration 


"Cold" down to 130 degrees below zero F. is 
now common in research and test work. Peni- 
cillin is dried at minus 75. Foods are quick-frozen 
at minus 30 to minus 60; are stored at zero to 
minus 20. Ice is frozen commercially in brine at 
16. Fresh foods are held at 34 to 36. Drinking 
water is cooled to 45. Air conditioning, at 70 to 
85, tops the scale of refrigerating loads. @ What- 
ever the temperature wanted, you can hold it 
most dependably with Frick Refrigeration. Sixty- 
five years’ experience says so! 


WAYNESBORO, PENNA. 


General Electric Co introduces Hevimet, 
an alloy of tungsten, copper and nickel, 
to line of metallurgical products. The 
alloy possesses a density of 50% greater 
than lead and is applicable to design and 
construction of moving parts possessing 
maximum inertia and minimum size, 
Originally developed in response to de- 
mands for a material of high density for 
use on a gamma-ray screen, Hevimet is 
adaptable to construction of balance 
weights for elimination of vibration in 
crankshafts, modern air screws, centrifugal 
clutches and other rotating parts. Com- 
bining great tensile strength with good 
machinability, Hevimet is highly resistant 
to atmospheric salt-water corrosion and 
easily plated with cadmium, chromium and 
nickel. It may be silver soldered and 
brazed by standard methods. 


Public Service Commission has author- 
ized Central New York Power Corp to 
award contracts for new installations cost- 
ing an estimated $1,661,933 at its Oswego 
generating station. The equipment, in- 
cluding a hydrogen-cooled turbine-gener- 
ator and a power transformer, is necessary 
to meet postwar power-load requirements 
and to provide an adequate power reserve. 


Carolina Power & Light plans construc- 
tion of a new steam-electric generating 
plant three miles south of Lumberton, 
N. C., on Lumberton River. The plant, 
part of a $25,000,000 construction program, 
will have two 60,000-hp units that are 
expected to go into operation in 1950. The 
plant will be of outdoor construction, first 
of its kind in that section of the country. 
Generating units will operate at 1250 psi 
at 950 F. The plant will burn about 
280,000 lb of coal per day. Carolina Power 
& Light now has eleven generating plants, 
nine of which are hydro. 


James Slayter, vice-president in charge 
of research and development of Owens- 
Corning Fiberglas Corp, has been chosen 
to receive the 1948 Industrial Research 
Institute medal presented for outstanding 
contribution to field of industrial research. 


Richard P Brown, chairman of board of 
Brown Instrument Co, Philadelphia, has 
been made a fellow of American Society 
of Mechanical Engineers. Brown was 
awarded recently an honorary degree of 
doctor of engineering by Drexel Institute 
of Technology. 


Installation of first of three 1500-bhp 
Baldwin diesel units, to provide supple- 
mental power for hydroelectric plant of 
Paul Smith’s Electric Light and Power 
and Railroad Co of Saranac Lake, N. Y.. 
has been completed at Piercefield in heart 
of the Adirondack region. The unit, an 
8-cylinder supercharged engine with 4 
generating capacity of 500 kw, built by 
Baldwin Locomotive Works at Eddystone, 
Pa., was rushed to completion this year 
because of fear of a drought that failed to 
materialize. The other two units, both 
1500-bhp supercharged that will generate 
1000 kw each, are scheduled to be installed 
by next April, before the summer-resort 
season opens. 
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How Timken bearings boost 
booster precision 


» the new Hydro-Power® oil 
hydraulic booster (used to con- 
vert low pressure to high pressure), 
close clearance between the central 
valve and main body is essential 
to guard the pressure differential 
between the high and low pres- 
sure sides. How to maintain such 
precision? Timken tapered roller 
bearings on the central valve shaft. 


Timken roller bearings assure 
precision because they are preci- 
sion products themselves. They are 


manufactured to exactingly close 
tolerances— finished to incredible 
smoothness. And they retain their 
precision because of the Timken 
fine alloy steel of which they are 
made. 


Maximum support for shafts is 
provided by the line contact be- 
tween rolls and races. The tapered 
construction of Timken bearings 
permits accurate preloading and 
close adjustment to retain preci- 
sion indefinitely. 


If you’re looking for a way to 
maintain positive clearances be- 
tween moving parts, make sure the 
trade-mark “Timken” is on every 
bearing you use. Only Timken bear- 
ings can give you a// their advan- 
tages. The Timken Roller Bearing 
Company, Canton 6, Ohio. 


TIMKEN “© BEARING 


This symbol on a product means 
its bearings are the best. 


New HYDRO-POWER: 
BOOSTE R uses Timken 


arings on central valve. 


Diagram indi 
Cat 
are utilized to are,” 


tween central 


® Hydro-Pow, 


WITHIN ONE HALF A 
THOUSANDTH OF AN INCH! 


. .. that’s an example of the 
accuracy demanded in the 
outside diameter of Timken 
bearing cups in order to pass 
inspection. 


P 
On of The Hydraulic Press Mis oe 


bilan 
a 


The Timken Company is the Pisa D 


acknowledged leader in: 1. ad- 
vanced design; 2. precision 
manufacture; 3. rigid quality 
control; 4. special analysis 
Timken steels. 


NOT JUST A BALL “> NOT JUST A ROLLER <> THE TIMKEN TAPERED ROLLER © 


POWER February. 1948 


Pra 


RINGS 


BEARING TAKES RADIAL @ AND THRUST —#)~ LOADS OR ANY COMBINATION ~®)- 


177 


= 
4 
= 


ROVE XZIT 
in your own boiler! 
XZIT saves fuel 
by removing soot and firescale 
from all surfaces of the boiler 
—the tubes, uptakes & stack. 
Stack temperatures, 
before and after using XZIT, 
definitely show that 
heat transfer is improved 
and less heat is lost 
up the stack. 
XZIT fed into the flame 
does the work 
while the boiler operates. 
Used regularly, XZIT 
keeps boilers free of soot 
and firescale. 
Try XZIT immediately-- 
stocks are available 


in all principal cities. 


FIRESCALE & SOOT ERADICATOR 
5800 S. Hoover St., Los Angeles, Calif. 
158 14th St., Hoboken, New Jersey 
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American Brake Shoe Company’s two 
new nonferrous foundries recently com- 
pleted at Niles, Ohio, and Meadville, Pa., 
were opened Dec 8 and 9, respectively, 
according to an announcement by Thomas 
W Pettus, president of National Bearing 
Div. The new Meadville plant, replacing 
an older plant of the div formerly located 
there, will produce bronze bearings and 
castings. It will specialize in copper, 
brass and bronze for railroads, steel mills 
and many other industries, and in pre- 
cision machine bearings for diesel engines 
and other high-speed and heavy-duty serv- 
ice. New foundry at Niles, Ohio, will 
manufacture railroad journal bearings. 
James Stewart & Co constructed the Niles 
plant and Ragnar Benson, Inc, the Mead- 
ville plant. 


Linde Air Products Co, unit of Union 
Carbide & Carbon Corp, has announced 
that construction will start soon on an 
oxygen filling station and acetylene-pro- 
ducing plant at Little Rock, Ark. The 
plans include a warehouse for distribution 
of carbide. 


American Societ* of Heating and Ven- 
tilating committee on heat distribution 
within and behind the panel met at the 
research laboratory in Cleveland on Nov 5 
and initiated specific recommendations for 
the society’s planned program of panel- 
heating research. The committee, operat- 
ing as a part of ASHVE technical ad- 
visory committee on panel heating and 
cooling, has presented its recommended 
program to the committee on research, 
which met in Dec. 


Westinghouse Electric Corp has dis- 
closed that a seagoing dredge, which strips 
12,000 tons of dirt and muck from navi- 
gable channels in two hours, will soon take 
up its duties for U. S. Corps of Engineers. 
The dredge will be a twin-screw turbine- 
electric vessel, propelled by two 4000-hp 
motors. Each of the main turbine-generat- 
ing sets will supply 3300 kw of electrical 
energy for propulsion, 1600 kw for dredging 
and 500 kw of auxiliary power for winches, 
lighting, ventilation fans and other equip- 
ment. Main condensers will have 5500 
sq ft of surface area. The ship itself is 
being constructed by Sun Shipbuilding 
and Dry Dock Co, Chester, Pa. 


Wells N Thompson, project director and 
vice-president of H K Ferguson Co, indus- 
trial engineers and builders of Cleveland, 
New York and Houston, has announced 
names of five men who are playing key 
roles in construction of first peacetime 
nuclear reactor (atomic pile) at Brook- 
haven National Laboratory. The nuclear 
reactor was started in early August and 
construction is now well under way. Com- 
pletion of the pile building is expected 
next fall. Thompson’s principal aides in 
the engineering and construction program 
are: Frank W Buck, chief engineer; S C 
Willis, general superintendent in charge 
of construction; Norvon Clark, personnel 
manager in charge of employment, labor 
relations and security; T W Ryan, comp- 
troller; and Dennis L Ryan, assistant to 
project director. 


ALL ALONG 
THE LINE 
THERE’S A 


PEERLESS PUMP 


TO MEET 
YOUR NEED 


Peerless 
TYPE TUT 


Multi-Stage Pumps 
for Boiler Feed Service 


High efficiency is inherent in the 
design of the Peerless Type TUT 
Pumps. Built for heavy duty 
service the multi-stage TUT as- 
sures dependable operation in 
boiler feed water servicé as 
shown or in pumping other fluids 
in capacities up to 2500 g.p.m. 
against heads from 250 to 1000 
feet. All types of drives avail- 
able. Range of horsepower: 20 
to 400 h.p. 


FOR PUMPING CAUSTICS ann | 


ACIDS ASK ABOUT PEERLESS 
TYPE ACO PROCESS PUMPS 


Improved design has 
many advanced fea- 
tures for cutting cor- 
rosives pumping costs. 
Handles up to 800 
g.p.m. against heads 


to 100 lbs. 
REQUEST 
DESCRIPTIVE 
LITERATURE 


1008 


FOR MOST SERVICES 
IN ALL INDUSTRIES 


PEERLESS PUMP DIVISION 
Food Machinery Corporation 


Factories: Los 31, Calif.; Quincy, Tl.; 
Indianapolis, Ind. Di: strict Offices: Chicago 40, 
54 No. Broadway ¢ Philadelphia ne Sub: 

jan ng, a! eorgia 
Texas © Fresno, Calif., Los Angeles 31, Calif. 
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Reader Service Page for... 


NEW EQUIPMENT and TECHNICAL LITERATURE 


Use the handy FREE service cards for additional information on 1 this month's s new products or for 


copies of latest trade catalogs. 


NEW PRODUCTS & MATERIALS 
See pages 118-122, 154-168 


Electronic Speed Control.......... page 118 
Transformer Release ............. page 118 
page 118 
Malleable Brazed Fitting......... page 118 
page 120 
Electric Welder ................. page 120 
Trip-Proof Coupling ............. page 120 
Compressor Control ............. page 120 
page 120 
Ac Voltage Recorder............. page 120 
Plug-in Panelboard .............. page 120 
Position Recorder ............... page 122 
Phase-Rotation Indicator ......... page 122 
page 122 
Metalizing Gun ................. page 122 
Portable-Gate Operator .......... page 122 
page 154 
Pneumatic Transmitter ........... page 154 
Rubber-Toothed Belt ............ page 156 
pege 156 
Conductivity Cell ............... page 156 
poge 158 
Automatic Oscillograph .......... page 158 
Hond Ointment ................ page 160 
Variable-Pitch Sheaves ........... page 160 
Speed Controller page 160 
Multi-Way Valves ............... page 164 
Quick-Disconnect Coupling........ page 164 
Heavy-Duty Jack ................ page 164 
page 166 
Condensate System .............. pege 166 
Pipeline Strainer ............... page 166 
page 166 
Portable Welder ................ page 168 
Expansion Joint ................. page 168 
Atmospheric Regulator ........... page 168 
Solenoid Valve page 168 


MANUFACTURERS’ BULLETINS 
See pages 178b-184 


Boilers and Auxiliaries 


Electric Equipment ............. page 178b 
Maintenance and Sofety 

178b 


Turn over ght bulletin items) 
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Be sure to fill out, jetely,one im 
coupon for each eee 
tion you order. (See sample, im 
right.) This gives your request 
outhority and helps the manu- 


facturer to address your copy 
completely. 

When you have filled out com- 
pletely one space for each item 
of information you want, detach 
along the scored fines and drop 


the cards-in the mail. 


FILL OUT AND MAIL TODAY! NOT GOOD AFTER MAY 1, 1948 


POWER, 330 West 42nd St., New York 18, N. Y. 2/48 


Weer Villers. POWET. 


POWER, 280 West ow Tork 


Write here number of item 
in which you ore interested 


Write here number of item 
in which you cre interested 


POWER, 330 West 42nd St., New York 18, H. Y. 


Write here number of item 


POWER, 330 West 42nd St., New York 18, N. Y. 


POWER, 330 West 42nd St., New York 18, N. Y. 


Write here number of item 
in which you are interested 


2 
Write here number of item 
a in which you are interested ad 
Your Your 
| 390 West St, ew York 18, ¥ 2/48 
=> Write here number of item a ‘ 
‘in which you are interested 
: Your Your 
. a 2/48 | POWER, 330 West 42nd St., New York 18, N. Y. 2/48 #" 
Write here number of item 
4 in which you are interested 5 C) in which you are interested oe 
Your Your 
| 
i in which you are interested 
Your Your 
4 
POWER, 330 West 42nd St., New York 18, W. Y. 2/48 1 POWER, 330 West 42nd St., New York 18, N. Y. 2/48 
a 


Mechanical Transmission ........ page 180 
Meters and instruments, 
Ee page 180 


Piping, Fittings, Valves 


and Specialties ......... ....page 182 
Water Treatment ............... page 184 
Other Equipment ..page 184 


BOILERS AND AUXILIARIES 


SPREADER STOKER—Detroit Stoker 
Co, General Motors Bldg, Detroit, Mich. 
40-page catalog No. 60 describes the De- 
troit LotoGrate stoker. Typical examples 
of various installations are shown with a 
wide range of boiler types and sizes. 


INSULATED REFRACTORY BACK- 

ING-——Geo P Reintjes Co, 2517 Jeffer- 
son St, Kansas City 10 Mo. Bulletin No. 
947 discusses a flexible, unit-supported, 
insulated refractory backing for close- 
spaced water walls. Diagrams are in- 
cluded 
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3 BOILER AND TANK ACOESSORIES 
—Steel Improvement & Forge Co, 970 
E. 64th St, Cleveland 14, Ohio. 20-page 
cataleg Ne. 11 on forged boiler and tank 
accessuries gives complete buying infer- 
mation en manhole and handhole plates 
and yokes. 


ELECTRICAL EQUIPMENT 


4 AC CONTACTORS — Ward Leonard 
Electric Co, 31 Seuth St, Mt. Vernon, 
N. Y. 4-page bulletin No. 4451 covers ap- 
plicatien and construction of Size 1 ac 
soleneid contactors. Ratings and dimen- 
sions are given. 


HIGH-FREQUENCY CONDUCTOR— 
5 Titeflex, Inc, 560 Frelinghuysen Ave, 
Newark 5, N. J. Folder describes Titeflex 
water-cooled, flexible leads for use in con- 
ducting high-frequency currents. 


AC GENERATOXS — Electric Ma- 
6 chinery Mfg Co, 821 Second Ave 8S E, 


aged Regulectric ac generator. Photos, 
diagrams and tables are included. 


UIGH - CUBRENT RESISTORS — 
Ward Leenard Electric Co, 31 South 
St, Mt. Vernen, N. Y. 8-page bulletin No. 
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35 presents Ward Leonard Barohm, Loop- 
ohm and Edgeohm resistors. Resistance 
vaiues, current-carrying capacities, dimen- 
sions, methods of mounting, etc, are given. 


& SQUIRKEL-CAGE INDUCTION 
TOKS—Louis Allis Co, Milwaukee 7, 
Wis. 16-page bulletin No. 516-D gives 
electrical and mechanica! features of CT 
rolled shell, shaftless squirrel-cage induc 
tion motors for built-in drives. 


SAFETY CORD SWIVEL—Burilineto: 

Instrument Co, Burlington, lowa. 
4-page bulletin discusses Burlington safety 
cord swivel that prevents twisting, curling 
and dangerous knots in eiectrical appli- 
ance and hand tool eords. 


10 AXIAL AIR-GAP MOTOR — Fauir- 
banks, Morse & Co, 600 S Michigan 
Ave, Chicago 5, Ill. 16-page bulletin No, 
2760 covers design and construction of 
Fairbanks-Morse axial air-gap motor. Ap- 
plications, dimensions and sizes are dis- 
ussed., 


MAINTENANCE AND 
SAFETY EQUIPMENT 


11 WIDE BELT CUTTER — Flexible 
Steel Lacing Co, 4607 Lexinston St, 
Chicago 44, Ill. Bulletin No. BC250 covy- 
ers the Alligator wide belt cutter. Parts 
and list prices are included. 


1 SOLDERING IRONS — Hexacon 

Electric Co, 161 W Clay Ave, Roselle 
Park, N. J. Form No. 142 discusses Hexa- 
con line of soldering irons. Typical appli- 
cations are given. 


1 MULTIPLE OILERS Bros 
Mfg Co, 1846 S Kilbourn Ave, Chi- 
cago, IiL Single sheets describe three 
oiling systems developed by Gits. Photos, 
diagrams and tables are shown. 


MATERIALS HANDLING 


14 SELF - FEEDING CONVEYOR — 
Link-Belt Co, 307 N. Michigan Ave, 
Chicago 1, I. Bulletin No. 2175 presents 
the Link-Belt Bulk-Fle conveyor for me- 
ehanical handling of a great variety of 
buik flowable granular, erushed, ground 
or pulverized materials of a nonabrasive, 
noneorrosive nature. 


15 BELT CONVEYORS—Jeffrey Mfg 
Co, Columbus 16, Ohio. 160-page 
cataleg No. 786 provides a complete selec- 
tion of Jeffrey standardized belt convey- 
ors, In addition, there is listed a complete 
line of antifriction idlers in cast iron or 
steel, to meet any service requirement. 


1 ELEVATOR ACCESSORIES — Otis 

Blevator Co, 260 11th Ave, New York 
1, N. ¥. Bulletin No. B-658 discusses the 
Otis direetion indicator for use in cars of 
collective control elevators. Bulletin No. 
B-659 covers Otis car position indicator, 
which is installed in elevator car over the 
entrance. Bulletin No. B-660 presents 
Otis hall position indicator, installed over 
holstway entrance. 


17 TRUCKS AND CRANES — Lewis- 
Shepard Products Inc, 290 Walnut 
St, Watertown 72, Mass. 86-page catalog 
No. 23 describes fork trucks, lift trucks, 
floor truck, eranes, etc. This catalog con- 
— photographs of each type of equip- 
men 


18 BELT CONVEYOR 8SYSTEM—Rob- 
ins Conveyors Div, Hewitt-Robins 
Inc, Passaic, N. J. Bulletin No. 120-Al 
gives information necessary for laying out 
a belt conveyor system. Bulletin also 
points out features of Robins Idlers, such 
as one-shot lubrication, triple grease seal, 
rigid malleable iron 
@ 


19 TORQUE CONVERTER TRACTOR 
—Tractor div, Allis-Chalmers Mfg 
Co, Milwaukee, Wis. 6-page folder de- 
scribes new HD-19 torque converter trac- 
tor. A full page” of specifications gives 
engine construction, steering design, 
speeds and drawbar pull. 


20 ELEVATOR ENTRANCES — Dah!- 
strom Metallic Door Co, Jamestown, 
N. Y. Bulletins No. B-687, B-691, B-692, 
B-693, B-694 and B-695 discuss single- 


(Continued on page 180) 
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Minneapolis 14, Minn. 16-page 
P 


MAINTENANCE EASY 
when you use Kenne 


Kennedy Valves are designed for easy 
maintenance. This Kennedy Iron-Body 
Wedge Gate Valve, for example, is 
easy to lubricate. A conveniently- 
located oil hole is provided in the 
yoke cap . . . accessible even when 
the valve is closed. 


On screwed end valves, lugs are pro- 
vided around the outside of the end 
connections for convenience in apply- 
ing a pipe or chain wrench. 


Repacking the gland is easy, too. 
Gland bolts only be 
and swung out, and the packing gland 
lifted on the stem and rested on 
shelves inside the yoke, out of the 
way. It may be packed under pressure 
when valve is wide open. 


Operation of the valve, too, is easy. 
The 


large-diameter hand-wheel pro- 


vides ample leverage for effortless 
opening and closing of the valve. 


The Kennedy Iron-Body Wedge Gate Valve is only one of hundreds of 
Kennedy Valves, all designed for minimum maintenance, easy operation, and 
long service life. For details see Kennedy’s 240-page Catalog. 


THE KENNEDY VALVE MFG. CO., ELMIRA, NEW YORK 
Offices and Warehouses in Principal Cities 


KENNEDY 
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Valves 


All bolts on body, yoke and flanges 
are readily accessible, with ample 
room for swinging the wrench. Nuts 
are on top of the yoke flange—not 
underneath. Gland bolts have washer 
nuts to eliminate the nuisance of 
loose washers. 


pipe fittings fire hydrants 
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Installation of S. E. Co. Con- 
ical Distributors, Coal Scales 
and Coal Valves will fully as- 
sure that your ‘‘Bunker-to- 
Stoker" and ‘‘Bunker-to-Pul- 
verizer”’ design is the last word 
in engineering excellence and 
that this equipment will func- 
“good” after twenty years tion with equal dependability 
of use. during its entire period of use. 
Write for bulletins on STOCK-engineered “Bunker-to-Stoker” and “Bunker-to- 


Pulverizer” installations. Address STOCK ENGINEERING COMPANY, 715 Hanna 
Bldg., Cleveland 15 Ohio. 


It is impossible to design a 
plant that can still be called 
‘“‘modern”’ twenty years after 
it is built . . . but designs that 
call for the best and most 
modern equipment of today 
obviously stand a better 
chance of being at least 


CONICAL 


ENGINEERING CO 


E 


Non-Segregating 


Coal Distributors | 


* 7 
seco. 


Coal Valves and Coal Scales 
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swing elevator entrances, single-slide ele- 
vator entrances, center-opening elevator 


entrances, 2-speed elevator entrances and 
flush doors. 


All literature designated with 
a star (*) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


VIBRATORY MATERIAL - HAN- 

DLING EQUIPMENT—Syntron Co, 
492 Lexington, Homer City, Pa. 92-page 
catalog covers electromagnetic vibrators, 
packers, vibratory feeders, dry feeder ma- 
chines, weighing feeders, mechanical shaft 
seals, etc. Construction and maintenance 
tools are also described. 


2 SINGLE SWING-DOOR ELEVATOR 
ENTRANCES—Art Metal Construc- 
tion Co, Jamestown, N. Y. 6-page bulletin 
No. B-688 gives specifications of Art Metal 
single swing-door elevator entrances 
Photos and diagrams are included. 


22 SWING ELEVATOR ENTRANCES 
—Jamestown Metal Corp, Jamestown, 
N. Y. Bulletin No. 689 discusses specifica- 
tions for Jamestown swing elevator en- 


trances, 
23 PLATFORM SCALES — Yale & 
» Towne Mfg Co, 4530 Tacony St, 
Philadelphia 24, Pa, 16-page bulletin No. 
P714C presents the new Load King dor- 
mant platform scale. Four charts give 
scale dimensions, platform sizes, scale 
capacities, dial graduations, tare beam 
capacities, beam capacities and shipping 
weight for self-contained and semi-self- 
contained dormant platform scales. 


MECHANICAL TRANSMISSION 


WORM GEAR SPEED REDUCERS 
—Cleveland Worm & Gear Co, 3293 


E 80th St, Cleveland 4, Ohio. 8-page 
catalog No. 300, entitled “Proof of the 
Pudding,” presents a few installations of 
fan-cooled Speedaire unit. 


95 POWER TRANSMISSION EQUIP- 
MENT—Falk Corp, 3001 W Canal St, 
Milwaukee 8, Wis. 12-page bulletin No. 
10,000 contains descriptions of gears, 
speed reducers, Motorducers, couplings, 
high-speed drives, backstops, marine 
drives, special gear drives, etc. 


2 V-BELTS—Mechanical Goods Div, 

U. S. Rubber Co, 1230 Avenue of the 
Americas, New York 20, N. Y. V-belt 
catalog covers comparison tables, selec- 
tion data and other detailed information 


on V-belts. 
2 FAN-COOLED SPEED REDUCERS 
—Cone-Drive div, Michigan Tool Co, 
7171 E MeNichols Rd, Detroit 12, Mich. 
4-page technical bulletin (data sheet No. 
8974) describes operation of Cone-Drive 
fan-cooled speed reducers. Tables show 
combined mechanical and thermal ratings. 


METERS AND INSTRUMENTS, 
MECHANICAL 


2 BEARING TEMPERATURE MONI- 
TOR—Instrument div, Thomas A 
Edison, Inc, West Orange, N. J. 12-page 


bulletin No. 3012 discusses operation of 
Edison critical temperature monitor, Ad- 
vantages of this monitor are given. 


2 VISCOSITY MEASUREMENT IN- 
STRUMENT—Dept 6G-H, Fischer & 
Porter Co, Hatboro, Pa. 4-page bulletin 


No. 88 covers construction of Fischer & 
Porter viscorator continuous viscosimeter. 
Capacities and dimensions are given. 


30 THERMOCOUPLE AND PYROM- 
ETER ACCESSORIES — Bristol Co, 
Waterbury 91, Conn. Bulletin No. P1235 
discusses thermocouples, protection tubes 
and pyrometer accessories. It contains 4 
chart and engineering data on selecting 
right thermocouple and protection tube. 


31 ROTAMETER TUBE—Schutte & 
Koerting Co, 12th & Thompson St, 
Philadelphia 22, Pa. Bulletin sheet No. 
18-R3 gives a complete description of 
HCF tube for SK Rotameters. 


ORIFICE FLOWMETER—American 
District Steam Co, North Tonawanda, 


N. Y. 12-page bulletin No. 35-83A de- 
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Black Arrows show circulating | 
water entering First Pass at 7 
bottom of condenser and re- | 
turning through Second Pass © 
at top, then out. White Arrows ~ 
show reverse flow, Second™ 
Pass becomes First Pass and ~ 
First Pass becomes Second. : 


Photos show Non-Divided 
Water Box Type. Divided 
Water Box Type available. 


& & & & © 6 & 


TEAM CONDENSERS: AIREJECTORS 
COOLING TOWERS - HEAT EXCHANGERS 


PHILADELPHIA | 
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£ Matically Cleans Tubes 

Nect; Piping inlet and Outlet con. 


Nicholson Expansion Steam Traps are 


RESISTANT TO TEMPERATURE VARIATION 


Among the 
features of 
this simple 
and widely Pressure: O to 250 Ibs. without change of valve or seat. 
adaptable Length: 18” to 40”. 2 types: thermostatic, continuous flow. 
trap its 

positive action. Closes tight when steam is in trap, opens wide when 
cold, rendering it freeze-proof. The ease with which it maintains 
adjustment under extreme variations in surrounding air is another 
trouble-proof feature. 


Easily Installed - Easily Adjusted - Low Cost 


Entirely automatic; only one moving part. Adjustable valve for passing condensate 
at any desired temperature. Low cost, making unit trapping practical. Usually 
installed without support. Also a complete line of weight and piston operated 
traps for steam, air, gasoline, pressures to 1500 Ibs.; thermostatic steam traps, 
pressures to 225 Ibs. Catalog 444 or see Sweet's. 


125 OREGON STREET, WILKES-BARRE, PA. 
Manufacturers of Steam Specialties for Over 75 Years 


You can cut clean gaskets 
in a jiffy ... with the 


GASKET 
LLPA CUTTER 


Here's the tool to save money and time .. . 
inexpensive ... fast ... foolproof. Anyone 
can cut clean gaskets with it in a fraction 
of the time required by old-fashioned hand 
methods. 

Cuts gaskets from 1” to 36” diam. in asbestos 
sheet, rubber, duck, canvas, cork, felt, card- 
board or any other gasket material. Pays for 


itself. 
30-DAY FREE TRIAL OFFER 
for a Limited Time Only 


ALLPAX 
Co., INC. 


MAMARONECK 
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scribes Adsco flowmeter of orifice design 
for indicating, recording and integrating 
flow of steam, gas and air. 


33 INDICATING RECORDERS AND 
CONTROLLERS—Leeds & Northrup 
Co, 4934 Stenton Ave, Philadelphia 44, 
Pa. 16-page catalog presents specifica- 
tions for automatic indicating recorders, 
and indicating and recording controllers, 


34 CONDUCTIVITY MEASUREMENTS 
—Industrial Instruments, Inc, 17 Pol- 
lock Ave, Jersey City 5, N. J. Bulletin, 
entitled “Conductivity Measurements in 
Boiler Operation,” describes manual and 
automatic equipment for measuring elec- 
trolytic conductivity of condensed steam, 
boiler water, raw water and return con- 
densate. 


35 THICKNESS GAGE—Scott Electro- 
flux Co, 400 Main St, Waltham 54, 
Mass. 4-page booklet discusses Electrofiux 
thickness gage for nondestructive measur- 
ing of corrosion and wall thickness. 


3a PLASTIC-TUBE MANOMETERS — 
F W Dwyer Mfg Co, 317 S Western 
Ave, Chicago 12, Ill. Bulletin No. 171 
presents Dwyer Flex-Tube manometers 
for providing accurate pressure, vacuum 
or differential readings. 


37 HOOK GAGE—F W Dwyer Mfg Co, 
317 S Western Ave, Chicago 12, IIL 
Bulletin No. 176 discusses a transparent 
hook gage for low-pressure and vacuum 
measurements. 


PIPING, FITTINGS 
VALVES AND SPECIALTIES 


38 STEAM TRAP—Coe Mfg Co, Paines- 
ville, Ohio. 20-page catalog No. 903B 
gives operation of the Coe Drainator, a 
continuous flow steam trap. Applications 
are included. 


39 INDUSTRIAL FLOATS—Dept N, 
Chicago Float Works, Inc, 2330 West- 
ern Ave, Chicago 8, Ill. 20-page catalog 
describes complete line of copper, steel, 
monel and stainless-steel industrial floats. 


40 WELDING FITTINGS—Stainless Al- 
loy Div, Pittsburgh Piping & Equip- 
ment Co, 10 43rd St, Pittsburgh, Pa. 
Catalog No. S-309 gives complete specifi- 
cations and list prices of 2824 stock items 
in stainless-steel Types 304, 316 and 347 
welding fittings. 


41 BLEEDER LINE PROTECTING 
VALVES—Schutte & Koerting Co, 
12th & Thompson St, Philadelphia 22, Pa. 
24-page bulletin No. 8K covers bleeder 
line protecting valves. Drawings and text 
describe valves and their operation. 


42 SAFETY AND RELIEF VALVES— 
Farris Engrg Corp, 453 Commercial 
Ave, Palisades Park, N. J. 6-page con- 
densed specifications bulletin No. 50 facili- 
tates prompt selection of relief or safety 
valves by an index. This listing gives all 
type numbers and other pertinent data, 
together with comparison numbers of 
other commonly used valves. 


43 PIPE SUPPORT—Pipe Suspension 
Div, C H Leibfried Mfg Corp, 97 
Guernsey St, Brooklyn 22, N. Y. 4-page 
catalog No. 316 gives design and installa- 
tion of Leibfried Redtop pipe support. 
Tables show supporting load, dimensions, 
net weight and list prices. 


GATE VALVE—Jenkins Bros, 80 

White St, New York 13, N. Y.  12- 
page folder describes new Fig. 270-U 
bronze gate valve with Monel seat rings. 
Folder also discusses Jenkins complete 
line of 34 other bronze gate valves with 
pressure ratings and size ranges. 


45 CORROSION-RESISTANT Y AND 
ANGLE VALVES—Duriron Co, Day- 
ton 1, Ohio. 4-page bulletin No. 615 covers 
Durco corrosion-resistant Series 35 

valves and Series 36 angle valves. Cut- 
away views show internal construction. 


PUMPS 


CENTRIFUGAL PUMPS — Warren 

Steam Pump Co, Warren, Mass. 
6-page bulletin No. 241, revised, discusses 
Warren 4- and 6-stage Type TM centrif- 
ugal pumps. Bulletin information includes 
exterior and sectional views, special me- 
chanical features, metal specifications and 
composite dimensions, 
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VERY OFTEN a single industrial lubrication prob- 
lem in your plant, if allowed to run unchecked, can 
set off a whole chain of costly production hold-ups. 

Rust or corrosion, for example, frequently unno- 
ticed in its insidious early stages, may soon affect 
a vital piece of equipment or machine. Then, sud- 
denly, an entire production line is thrown out of 
balance. 

Furnishing expert counsel and advice on 
rust and corrosion problems is only one of 
the many ways Cities Service lubrication 
engineers can help you. These cost-con- 
scious, production-minded experts are 
“professional worriers.” Their recommen- 


SERVICE 


CITIES SERVICE Means GREAT Service 


ALL THE WAY FROM THE REFINERY TO YOUR PLANT 
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dations for exactly the right grade of oils, greases, 
solvents or other petroleum products to meet your 
individual needs are based upon a sound, intelli- 
gent “situation arfalysis” made on the spot and 
backed by experience. 

Moreover, behind the recommendations of a 
Cities Service lubrication engineer is the solid back- 
ground of a company whose roots go back almost to 

the beginnings of the petroleum industry. 


CITIES Why not let a Cities Service lubrication 


engineer do your “worrying” on all your 
industrial lubrication problems. Phone, 
wire or write Cities Service, Sixty Wall 
Tower, New York 5, N.Y. Room 44. 
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MAX-MIN MODEL— 
Shows high or low tem- 
peratures reached 
since last setting 


IN TEMPERATURE 
MEASUREMENT, 


MODEL 221-D— 
3” head dia. 


MODEL 222-D— 
heavy duty—angle form 


In temperature measurement, too, WES- 
TON leads the way! The sturdy, all-metal 
construction of these WESTON ther- 
mometers, plus their simplicity of design, 
materially reduces thermometer breakage 
and maintenance, and safeguards their 
high initial accuracy over long periods of 
time. Available in sizes, types and stem 

lengths for most applications. For infor- 
| mation on the complete line see your 


jobber, or local WESTON representative. 
Weston Electrical Instrument Corporation, 
617 Frelinghuysen Ave., Newark 5, N. J. 


ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - DALLAS - DENVER DETROIT - JACKSONVILLE - KNO: 

LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - NEWARK - NEW ORLEANS - NEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH 
ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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47 PUMPS AND CONDENSATE RE- 
TURN UNITS—Roy E Roth Co, 2420 
4th Ave, Rock Island, Ill. 4-page bulletin 
No. 1-1 describes construction and appli- 
cation of turbine pumps. Features of 
these pumps are included. -—- bulletin 
No. 1-6 and 8-page bulletin No. 1-7 give 
a complete story of Roth commercial 
pumping units and their assembly into 
condensate return units. 


48 HIGH-PRESSURE PUMPS—Warren 
Steam Pump Co, Warren, Mass. 
6-page bulletin No. 244 covers Type TH 
6-stage high-pressure pumps for boiler 
pressures to 1200 psi. External and large 
sectional views illustrate construction fea- 
tures, 


49 SELF-PRIMING PUMP — Allis- 
Chalmers Mfg Co, Milwaukee 1, Wis. 
8-page bulletin No. O8B6319B discusses 
design and construction of Allis-Chalmers’ 
automatic self-priming pump. Applica- 
tions and specifications are given. 


WATER TREATMENT 


50 BOILER WATER CONDITIONING 
—E F Drew & Co, 15 E 26th St, New 
York 10, N. Y. 8-page booklet describes 
treatments and services furnished under 
Drew system of boiler water conditioning 
to prevent scale, sludge, corrosion and 
carryover in boilers. 


All literature designated with 
a star (*) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


WATER CONDITIONING — Liquid 

Conditioning Corp, 114 E Price St, 
Linden, N. J. 60-page bulletin No. G-1 
discusses methods and apparatus for con- 
ditioning water and other liquids. 


5 CHEMICAL SOLUTION FEEDERS 

—Infilco Inc, 325 W 25th Pl, Chicago 
16, Ill. 4-page bulletin No. 305-A gives 
advantages, specifications, and applica- 


tions of Type COE chemical solution 
feeders. 


BOILER WATER LEVEL CON- 
TROL —Northern Equipment Co, 
Erie, Pa. 8-page bulletin No. 473, entitled 
“Boiler Water Level Control at the Munic- 
ipal Power Plant, City of Monroe, Louisi- 


ana,” gives a thorough description of 
boiler water control at this plant. 


WELDING 


53 ARC WELDERS—Hobart Brothers 
Co, Hobart Sq, Troy, Ohio. 36-page 
catalog contains descriptions, dimensions 
and specifications on complete line of arc 
welders. Also listed is complete line of 
Hobart arc-welding electrodes and acces- 


sories. 
54 OXYGEN CUTTING OF STEEL— 
Dept 1638P, Air Reduction Sales Co, 
60 E 42nd St, New York 17, N. Y. 12- 
page reprint, entitled “Oxygen Cutting of 
Steel at Elevated Temperatures,” by J F 
Kiernan and J S Sohn, covers the subject 
thoroughly. It contains useful data that 
has been derived from over 3000 controlled 
cutting tests. 


55 ARC WELDING—Dept 1632, Air Re- 
duction Sales Co, 60 E 42nd St, New 
York 17, N. Y. 8-page folder describes 
three types of Heliweld equipment. These 
are the manual holder, machine holder 
and electronically controlled automatic 


head. 

56 ARC WELDERS—Hobart Brothers 
Co, Hobart Sq, Troy, Ohio. Folder 

No. DM768 discusses Hobart ac trans- 

are welders. Photographs are in- 

clu } 


OTHER EQUIPMENT 


57 APRONS AND SLEEVES—lIndus- 
trial Products Co, 2820 N 4th St, 
Philadelphia 33, Pa. 4-page folder gives 
weights, sizes and prices of IPCO Nitro- 
flex aprons and sleeves. 


58 GAGE LABORATORY—Armour Re- 
search Foundation, Illinois Institute 
of Technology, Technology Center, Chi- 


cago 16, Ill 16-page booklet discusses 
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Bells clang, lights flicker, whistles blow as toy trains cover 
a zillion, trillion miles. 


Fun? Just try it yourself! 


Cost for this electric power? Casey Jones, Jr. wouldn’t 
miss it from his weekly allowance . . . just a few cents 
a month! 


Electric trains are only one example of the pleasure and 
everyday convenience Americans enjoy from low-cost electric 
power. Why? Simple enough! Farsighted investments to gain 
greater efficiency, plus sound management, have resulted in 
abundant electric power at a cost we all agree is reasonable. 


Improved methods and new equipment are continually 
studied and applied by power producers to help raise plant 
efficiency. More people get more power at lower cost. 


American Blower is proud to serve the producers of power. 
Three well-known products—mechanical draft fans, fly ash 
precipitators and Gyrol Fluid Drives (for draft fans and 
boiler feed pumps) —help increase power plant output. 


If you’re planning a new plant or modernization of an old 
one, you'll want the finest equipment available. Why not 
send for data on these American Blower products now? 


Call the nearest American Blower Branch Office for details 
—conveniently located in 57 principal cities of the U.S. 
and Canada. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
In Canada: CANADIAN SIROCCO CO., LTD., WINDSOR, ONT. 


BLOWER 


Division of American Rapiator & Standard Sanitary corroration 


4 American Blower Products to improve overall power plant efficiency 


ST Fly Ash Precipitators 
—especially for power plants 
burning powdered fuel. 


Type VS Class 6 Gyrol Fluid 
Drive—for adjustable speed 
control of boiler feed pumps. 
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Type VS Gyrol Fluid Drive—for 
adjustable speed control of 
mechanical draft fans. 


HS and Sirocco Fans for forced 
or induced draft in all types 
of power plants. 


aa 
(2 
~ 
\ 
j ayy 
LA / / / } 
| 
: 
ERI ANBLO 1 


It Pays to Know 


GENUINE 


VIKING PUMPS 


Know genuine Viking pumps and what they will do for 
you. They are the original in the rotary “gear within a 


gear” principle . . . the leader in the industry. 


Remember, please, that Vikings are engineered for your 
job ... they are ruggedly constructed, with no small, 
intricate parts or timing gears to get out of order. Vikings 
mean long, trouble-free pumping service. Look for the 
registered Viking trademark or name on every genuine 


\o 
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Viking pump. These are your guarantee of 
Viking superiority. 


Be sure, when you buy, that the pumps you get 
are genuine Vikings. Write and tell us about 
your pumping problem. Ask for Bulletin Series 
47SW. It will be sent free immediately. 
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SERIES OF SHORT MANDRELS to 
( 
Short mandrels are available in 
sets, to obtain full expansion range. 

Expanders are made in a com- 
plete range of sizes, marked for 
the inside diameter they enter, 


from 13” through 35”, progress- 
ing by sixteenths. 


New and improved . . . for better efficiency The frame of the IDEAL 


Tube Expander has been shortened for easier entry into tube when 
rolling in small headers or other close quarters. 

The mandrels and rolls are made of controlled-quality Alloy Tool 
Steel, carefully selected and heat treated . . . for dependable service. 


for complete details, see your dealer, or write today for IDEAL Bulletin No. 65-B. 
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the availability of the Precision Gage 
Laboratory to industry for calibration of 
precision measuring standards, instru- 
ments and manufactured components, 


59 RESEARCH CENTER—Jeffrey Mfc 
Co, Columbus 16, Ohio. 6-page bro- 
chure, entitled “Quality of Product is 
Essential to Continuing Success,” covers 
the company’s new research center fo: 
study of Jeffrey equipment, such as con 
veying and crushing machinery. 


60 HYDRAULIC OILS—E F Houghton 
& Co, 303 W Lehigh Ave, Phila- 
delphia 33, Pa. 48-page “Handbook on 
Hydraulic Oils’ covers specifications, im- 
portance of properties not included in 
usual specifications, additives and quali- 
ties a good hydraulic oil must possess. 


61 STEAM JET HEATER—Schutte & 
Koerting Co, 12th & Thompson St, 
Philadelphia 22, Pa. 20-page catalog No. 
3A describes various steam jet heaters 
and sparger nozzles, together with genera! 
information on their construction and 
operation. 


CENTRAL HEATING—Ric-wiL Co, 

Cleveland, Ohio. 12-page folder cov- 
ers a number of Pittsburg’s institutions 
that have central heating. Photos and 
diagrams are included. 


63 STEAM HUMIDIFIERS—Armstrong 
Machine Works, Three Rivers, Mich. 
12-page bulletin No. 177 explains need for 
humidification and how to achieve it. 


64 COMPRESSOR STATIONS — Clark 
Bros Co, Olean, N. Y. 4-page article, 
entitled “Field Compressor Stations,” by 
C S Worley, will be of vital interest to 
everyone connected with production and 
transmission of natural gas. 


6 CENTRIFUGAL BLOWERS AND 

EXHAUSTERS—Air Appliance Div, 
U. S. Hoffman Machinery Corp, 105 4th 
Ave, New York 3, N. Y. 12-page booklet 
No. A-650 describes many applications of 
Hoffman blowers and exhausters that re- 
quire air pressure from one to eight psi 
on vacuum from two to 11% in. of mer- 
cury. 


STEAM AND LIQUID CONTROL 

EQUIPMENT—O C Keckley Co, 400 
W Madison St, Chicago 6, Ill. 4-page cata- 
log No. 48MC features pressure regulators, 
temperature regulators, combination pres- 
sure and temperature regulators, self- 
cleaning strainers and steam traps. 


oy TEMPERATURE REGULATOR — 
Leslie Co, 50 Delafield Ave, Lynd- 
hurst, N. J. 4-page folder, entitled “Con- 
trolled Heat,” describes line of Class T 
self-contained, self-acting, temperature 
regulators. 


STEAM COILS—American Blower 
Corp, Detroit 32, Mich. 26-page bulle- 
tin No. B-1318 covers Type H steam coils 
for industrial and process heating. 


PROTECTIVE COATINGS — Amer- 

coat Div, American Pipe and Con- 
struction Co, P O Box 3428, Terminal 
Annex, Los Angeles 54, Calif. 12-page 
catalog gives complete details on chemical 
and physical properties, application in- 
structions and other pertinent data on 
protective coatings. 


All literature designated with 
a star (*) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead. 
giving writer’s name and title. 


SYNTHETIC RUBBER PACKINGS 

—E F Houghton & Co, 303 W Lehigh 
Ave, Philadelphia 33, Pa. 112-page hand- 
book describes application and design of 
synthetic rubber packings of all types. 
both fabricated and homogeneous. 


70 NICKEL HISTORY — Internationa! 
Nickel Co, 67 Wall St., New York 5. 
N. Y. 60-page booklet, entitled “The Ro- 
mance of Nickel,” relates the history of 
nickel through the ages. It also tells how 
nickel is produced, what it is used for, 
research and future of nickel. 


7 DIESEL GENERATOR SETS—Gen- 

eral Sales Office, Superior Engine 
Div, National Supply Co, Springfield, 
Ohio. 8-page bulletin No. 4709 describes 
and gives dimensions and _ specifications 
of Superior diesel generator sets. 


POWER ® February 1948 


P¢ 


“4 
VIKING PUMP CO. 
oro? 
: 
| 
| 
| 
| 


Conservative Design is the Answer 


THE MODERN STEAM GENERATOR WILL 
BURN DURING ITS FIRST YEAR’S OPER- 


pono oe] ATION ITS ORIGINAL COST IN FUEL 


conve 


SPREADER STOKER FIRING 


Simply stated, conservative design means boiler 
manufacturers and consulting engineers are free 
to employ their professional abilities and “know- 
how” to give the consumer more long-range 
value per dollar of capital investment. 

The consumer benefits most of all through ... 
lower steam costs .. . trouble-free operation .. . 
ability to use the most economical coals avail- 
able ... continuity of supply .. . and the oppor- 


tunity to purchase fuel requirements on a “heat- 
es COAL BUREAU energy” basis. 
The Fairmont Coal Bureau serves industry 
through fuel studies and the dissemination of 
literature valuable to every one interested in 
fuel burning. Whatever your steam generator 
requirements . . . FIVE THOUSAND POUNDS, OR 
A MILLION . . . there is a place in your library for 
hs the Fairmont Coal Reference Bulletins. Operating 
FAIRMONT COAL BUREAU personnel and executives alike will find these 
_crnsuemmem a concisely written Bulletins the practical answer to 
today’s higher operating costs. These technical 
- POSTWAR INSTALLATIONS bulletins will be of interest and assistance to 
every one planning the installation of new 
steam generating equipment, or the moderniza- 
tion of old. 


Use Coupon For Bulletins 


FAIRMONT COAL BUREAU, Chanin Bidg., 122 E. 42nd St., New York 17, N.Y. 
Send me the ten Coal Reference Bulletins published to date, and place my name on the mailing 
list for future Bulletins. 


Name Position 


Company 


Street Address__ 


City. Zone State 
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TEMPLETON 
RETURN STEAM 
TRAPS 


For Pumping, Boiler Feeding, Draining, 
Heating and Vacuum Lines. 

Pumps Water at any temperature or 
pressure. 

Valves and Seat of Stainless Steel. 


Sizes 1 in. to 4 in. inlet and outlet. 
Capacity 2500 ibs. to 60,000 lbs. water 
discharge per hr. 


Send us your problems 
TEMPLETON BROS. 


169 Reservation Road 
HYDE PARK .36, MASS. 


/ 


Learn the secret 
of BIG EARNINGS in... . 
COMBUSTION ENGINEERING 


There are plenty of good pay jobs in the 
power field ee Increase your earnings 
now—be a Hays-Trained Combustion Engi- 
neer. Just a little of your spare time re- 
quired for the simple, conpeseeing Hays 
Home Study Course. Hundreds of others 
have made better jobs for themselves through 
Hays training. So can YOU. 

Approved for Gl. Write for Free Book Now! 


Hays Institute of Combustion 
430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 12) Our 28th Consecutive year 


HAYS INSTITUTE OF COMBUSTION 
430 N, Michigan Ave.. Chicago 11, Ill. 


(Dept. 12) Please send free book. 


188 (130a) 


McGRAW-HILL World News 


Bomsay, Inp1A: Dissatisfied with earlier 
arrangements for supplying _ electrical 
power to southern Bombay province from 
Mysore State’s huge hydroelectric station 
at Jog Falls, the Bombay provincial govern- 
ment is now pressing survey of the Kalindi 
River in the same section. Studies al- 
ready completed indicate that up to 
340,000 kw could be generated at a sta- 
tion at the foot of the west coast mountain 
range. The provincial government favors 
the project over purchase of 3750 kw from 
Mysore at a rate of roughly 48c per unit, 
as called for under the agreement that 
yielded its water rights on the border- 
making Sharavati River, which Jog Falls 
utilizes. 


Zurich, SwitzERLAND: Work has started 
again on two large hydroelectrotechnical 
plants in southern Tyrol with financial sup- 
port supplied by Swiss Electrowatt Corp 
and several other Swiss finance companies 
in amount of 30 million Swiss francs. The 
Montecantini concern is in charge of the 
construction project, which was begun 
before the war and then halted when Italy 
entered the war. Repayment of this 
financial aid will be in form of electric 
power, principally winter energy. City of 
Zurich will receive part of that power in 
return for a participation of 25% in 
financing the project. 

These two power plants on Lake of 
Reschen, at Glorenza and Castelbello, are 
expected to begin operation by winter of 
1948-1949. Capacity production will total 
about 650 million kwhr. Over 5000 men 
are employed in building an 80-ft-high 
dam. Dam basin, into which the Etsch 
River will flow, will hold 100,000 acre-ft 
of water. A high-tension line of 220,000 v 
is being built on the Stilfserjoch to carry 
power from these works to northern Italy. 


Perro, Western Austratia: The island 
continent’s forgotten third, western Aus- 
tralia, is going in for industrialization and 
electrification in a big way. The state’s 
first major electric power plant, and still 
the biggest, was installed in 1916. Many 
small and uneconomical diesel units were 
built during and since the war. 

Erection of a large modern powerhouse 
at South Fremantle, investigation of an 
electric power-supply scheme for sub- 
tropical northwest, and establishment of a 
power-supply system in the southwest of 
the state are making rapid progress. 
Farthest reaching of these state-sponsored 
power projects is the southwest system, 
which is the first step in development of 
a statewide grid system. A state electricity 
commission has been set up in Perth to 
provide necessary executive power for a 
long-range policy that will enable regional 


power projects to be coordinated on eco- 


A MERCOID 


UNFAILING ADVANTAGE 


Whatever your control requirements 
may be, it is conceded that the switch 
in a control warrants first considera. 
tion, due to its functional character- 
istics. All Mercoid Controls are 
equipped exclusively with hermeti- 
cally sealed mercury switches of 
special design and selected materials. 


Mercoid mercury switches are known 
the world over for their dependable 
service. They are not affected by 
dust, dirt or corrosion; nor are they 
subject to open arcing with its atten- 
dant consequences of pitting, stick- 
ing or oxidized contact surfaces, all 
of which, are likely to interfere with 
normal switch operation. 


That is why among other things, 
Mercoid Controls on the whole give 
you assurance of better control per- 
formance and longer control life—a 
distinct and unfailing advantage— 
the reason why they are also the 
choice of America’s leading engi- 
neers for many important industrial 
applications. 


WERCOID CONTROLS are available in a 
variety of types for sensitive control of Pressure, 
Temperature and Lever actuation. 


MERCOID 
APPROVED CONTROLS 


THE MERCOID CORPORATION 


4201 BELMONT AVENUE e CHICAGO, ILLINOIS 
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Give Your Boilers Break! 


End Safety Valve Troubles by Installing 
@ FOSTER 38-SV Safety Valves with these 
5 GUARANTEED ADVANTAGES: 


1 Built to Stay on the Job-—the Foster 38-SV is the SAFETY 
valve that is built to pop without causing boiler outages. On acceler- 
ated tests in an Eastern Utility, one of these valves has been popped 
every day for more than 6 years. It has had only routine maintenance, 
and yet it pops consistently at set pressure, and does not leak. In the 
Chief Engineer's own words—this is the equivalent of at least 40 years’ 
normal service. 


Accurate Popping-—Once set at the desired popping point, 
the Foster 38-SV pops on the button for each successive pop. For 

instance, in another Utility installation, the 38-SV under test was set 
for 600 Ib. and popped 50 times in quick succession. The first pop was 
at 600 Ib. and the 50th pop was at 595 lb. In spite of the heat of this 
abnormal operation, the Foster 38-SV was thrown off less than 1%. 


After a short cooling period, it again popped at 600 Ib. That's test 
gauge accuracy! 


Minimum Blow-dowmn-foster 38-SV's are adjustable so 
they can be set to reseat when pressure has dropped as little as 1% 
below the popping point. In this same test the 38-SV, on its first pop, 
reseated at 594 Ib. for a 6 Ib. or 1%, blow-down. On the 50th pop, it 
reseated at 589 lb. which is also 6 Ib. or 1°%/,. After each pop, it reseated 


positively with no chattering or leakage. Only over-pressure up the 
stack—no useful steam wasted. 


High Relief Capacity —Foster 38-SV's have larger bore 
because they can handle larger volume of steam and still control blow- 
down. Depending on operating conditions, they may give more than 
twice the capacity of other makes, as in the case of 5 Foster 38-SV's 
required to replace 12 “conventional” safety valves of the same nom- 
inal size. Fewer valves to buy—fewer valves to service. 


Low Maintenance—Hot or cold, the piston in the 38-SV fits 
loosely and cannot stick, and yet no steam reaches the spring. The 


of Foster 20-59 Velves spring stays cool enough to touch, even while the valve is popping— 
top performance ta important tactelletions. This which means longer spring life. Disc and seat expand at the same 
2/2" superheater unloading valve operates at 1450 rate during heating-cooling cycles—there is no drag to destroy seating 
tb., 950° total temp. Others are in service up to surfaces. Simmering and chattering have been eliminated as a source 


2575 Ib. at 1000° F. of destruction. Discs will not warp or crack. When routine inspection 


and maintenance are indicated, complete loading assembly lifts out 
without disturbing the spring setting. 


P For full details on the design and construction features that 
. enable this valve to outperform any other safety valve, get in 


" touch with your Foster Representative or with us direc?. 


FOSTER 


PRESSURE REGULATORS... RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND Wy A 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
PUMP GOYERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 

AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 


REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES... SIRENS 106 MONROE STREET NEWARK, N. J. 
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HORIZONTAL TYPE 


@ WHAT THEY ARE 


The Skinner “Universal Unaflow” Steam Engine is the outstanding recipro- 
cating prime mover of this era, made by the largest exclusive manufacturer 
of steam engines in America. The performance of thousands of “Universal 
Unaflow” engines, in almost every type of industry and institution, daily 
demonstrates the truth of our claim—that they are “the most economical 
steam engines built.” 


“Universal Unaflow” engines are correctly designed for simplicity, de- 
pendability, heavy duty service, flexibility, and permanently maintained 
economy. They are available in sizes ranging from 75 to 2,250 horsepower, 
and in horizontal or multi-cylinder vertical types. 


@ WHAT THEY DO 


Skinner “Universal Unaflow” Steam Engines are built for direct connection, 
mw or belt drive, to electric generators, compressors, blowers, pumps, 
lineshafts, or other load. 


Over 2000 power users, in industries and institutions, have found it 
more economical to generate their own power with “Universal Unaflow” 
engines than to purchase power from the local utility, or to generate power 
with other prime movers. 


Exhaust steam is available to be utilized for heating, for laundry, for 
processing techniques, and many other eam further adding to the 
savings enjoyed through use of “Universal Unaflow” engines. 


Skinner “Universal Unaflow” engines are frequently bought under our 
Guaranteed Saving Contract, payments being made out of proved savings 
after the engine is in service. Write for detailed information of the ad- 
vantages of Skinner “Universal Unaflow” engines in your industry. 


For Over 76 Years, Doing One Thing W ell—Building Steam Engines 


SKINNER ENGINE COMPANY, ERIE, PA. 


190 (130b) 


nomical and strategic lines. Many unpay- 
able small diesel units will be eliminated 
and thousands of farm households wired 
for electricity. 

The southwest project will be completed 
in three stages. It is developing around 
sub-bituminous coal deposits at Collie. The 
small steam power plant at Collie will be 
enlarged to an initial capacity of 12,500 
kw, which in the thinly settled perimeter 
around the station is sufficient to provide 
40 townships with electricity. 

A 10,000-kw station is planned at Bun- 
bury, the railhead for Collie on the coast, 
south of Perth. The two stations will be 
linked. Work has commenced on the new 
metropolitan power station at South 
Fremantle. This will supersede the obso- 
lete 40-cycle 53,500-kw East Perth power 
station that is running with one of the 
highest load factors in the world. South 
Fremantle will have an initial installed 
capacity of 50,000 kw and will cost $7,000,- 
000. Two additional 25,000-kw units will 
be added later to provide 75,000 kw of 
running plant and 25,000 kw standby ca- 
pacity. East Perth, South Fremantle, Col- 
lie and Bunbury systems will be inter- 
connected. The grid will operate at 50 
cycles, replacing present 40-cycle system 
in the state. The ultimate transmission 
voltage will be 132 kv. 

With establishment of another regional 
power plant at Geraldton to link with the 
Perth-South Fremantle system the grid 
net will cover an area as big as California, 
extending from the subtropical northwest 
to the whaling station of Albany on south 
coast of the state. 


Buenos Aires, ARGENTINA: An appropria- 
tion of $559,000,000 was authorized for 
energy development in the 1947-1948 
budget approved by executive decree. This 
figure will be subdivided as follows: $160,- 
000,000 for water works, $121,250,000 for 
electricity, $155,000,000 for petroleum, 
$80,000,000 for gas, $40,000,000 for solid 
minerals, etc. 


E F Drew & Co has prepared a 10-min 
16-mm motion-picture film with sound, 
entitled A Study in Boiler Water Treat- 
ment. Picture, filmed in Drew research 
laboratories at Boonton, N. J., covers main 
difficulties in boiler-water treatment, such 
as scale and corrosion and their correction. 
By a 1000-psi foaming boiler, fitted with 
sight glass, foaming and priming are 
shown in a manner that closely dupli- 
cates these phenomena in a high-pressure 
boiler. The company offers this picture 
without charge to engineering societies 
and other interested groups. Write to 
Power chemicals div, E F Drew & Co, 15 
E 26th St, New York 10, New York, for 
information concerning use of this film. 


Sulflo, Inc, 1143 E. Jersey St, Elizabeth 
4, N. J., has announced an expansion of 
its line of plumbing, steamfitting and 
metal-working specialties. The expanded 
line, to be known as Sulflo Quality Line, 
includes solder fluxes, pipe-joint com- 
pounds, penetrating oil, layout liquid and 
a new all-purpose cutting compound, in 
addition to plumber and steam-fitters serv- 
ice items, 
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INSTALL STEEL PIPING ADEQUATE FOR TOMORROW'S NEEDS 


INCREASE PIPE SIZE BY 
25%AND YOU ADD 50% 
TO LOAD CAPACITY 


Ir was a forward-looking engineer who 
specified ‘‘oversize’’ steel pipe a few years ago. 
If he had been satisfied with sizes barely adequate 
to do the war-time job, he would now be making 
major changes to meet a 50% load increase facing 
him this year. 


You can also apply this thought to today’s pipe 
installations, --looking ahead to make sure you are 
anticipating steam and processing loads of the 
next five to ten years. 


Too many owners and contractors, are content to 
think only of today. To some it may seem eco- 
nomical to stick to the minimum sizes with which 
they can ‘‘get by.’’ But, of course, it’s common 
sense and long-run economy to plan for future 


: needs as well as present, when you invest in 
n equipment as permanent as steel pipe. 

‘ Youngstown Distributors join us in recommend- 
bh ing Youngstown Steel Pipe in sizes adequate for 
nf tomorrow’s needs. 

re 

re 
YOUNGSTOWRS 
or 

THE YOUNGSTOWN SHEET AND TUBE COMPAR 
GENERAL OFFICES - YOUNGSTOWN 1, OHIO 

. Export Offices - 500 Fifth Avenue, New York Citys 

Manufacturers of 
CARBON - ALLOY AND YOLOY STEIN 
ym- 
ind 

in 


this years | ‘worsize pipe 
load nt in in 
| 
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INSTANTLY 
Accessible 


@ Instant, handy, safe control of over- 
head and other out-of-reach valves. 
Eliminate danger to employees; banish 
the stepladder. Now — install valves any- 
where they should be, regardless of acces- 
sibility. 


all types and makes of valves, with either 
rising or non-rising stems. Installed 
quickly by clamping directly onto hand 
wheel of valve. Eliminates makeshift ap- 
paratus and specially-made chain wheels. 


BABBITT STEAM SPECIALTY COMPANY 


Bedlord, Mass, USA 


Inexpensive BABBITT Sprocket Rims fit 


“STANDCO" 


PILLOW BLOCKS 


There’s Extra Value in these rugged well- 
designed “Standco” Pillow Blocks with 
their life-long, trouble-free service. 


They are fully able to “take it,” and have 
babbitted, accurately broached bearing 
surfaces, with faces machined to a “T.” 
Easy to clean, easy to lubricate. 


Write for Bulletin. 


Sold entirely through Industrial Distributors 
Over 45 Years in Business 


STANDARD PRESSED STEEL C0. 


JENKINTOWN, PENNA., BOX 577 
Boston Chicago Detroit Indianapolis 
St. Louis * San Francisco 


Link-Belt Co has named Leonard C Hein- 
lein to newly created position of assistant 
superintendent at ball and roller bearing 
div plant in Indianapolis. 
Basile has been made superintendent of 
Caldwell plant at 2410 W. 18th St, Chicago. 


The headline of this advertisement ex- 
presses the concensus of opinion of 
Cryer users. It says in a few words that 
Cryer Traps do not bind or dribble... 
are quick venting and practically self- 
cleaning . . . requiring practically no 
maintenance or attention . . . in other 
words they “Really Operate”. 

You, too, can be assured of satisfactory, 
economical, trouble-free operation by 
installing Cryer Traps on your steam 
lines and once you have done so, you, 
too, will be a booster for these modern, 
simple, easily installed steam traps. 
Cryer Traps are available everywhere 
through leading distributors. 


Also thermostatic Radiator Traps as well as all sizes of 


CRYER TRAPS 
Really Operate as TRAPS 


NOT as Trouble Makers 


Sizes: 
to 244" 
Capacities: 
500 to 38,000 
lbs. of water 
Pressures: 
to 250 Ibs. 


traps and repair parts for the line formerly known as the = eS 


Ball Steam Trap. 


Cryer traps are available everywhere through leading distributors 
Manufacturers of Steam Specialties for over forty years. 


CRYER TRAP AND VALVE CO., INC. 


366 MADISON AVE. 


NEW YORK 17, N. Y. 


ratus dept: 
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APPOINTMENTS 


Columbus 


E M Powell has been appointed Middle At- 
lantic district manager of Sturtevant div 
of Westinghouse Electric Corp, with 
offices in Philadelphia. 
sales and installation of air-handling and 
air-conditioning 
Del., Md., Va., most of Pa., and parts of 
W. Va. and N. J. 


Powell will direct 


equipment _ throughout 


W A Neumann Jr has been made factory 
controller, assistant treasurer and assistant 
secretary of De Laval Steam Turbine, 
Trenton, N. J., succeeding C J Kushell Jr, 
who has resigned. 


Thermoid Co has announced following 
personnel changes: (1) Jack Brand will 
handle sales for Colo., with headquarters at 
Denver. 
industrial sales in state of Washington and 
northern half of Ore., with headquarters 
in Seattle. (3) E J Dunlap has been trans- 
ferred from Trenton, N. J., where he 
headed industrial sales promotion, to San 
Francisco, Calif., where he will have charge 
of industrial sales for northern half of 
Calif, and southern Ore. 
Matheis assumes duties of industrial sales 
promotion manager. 
man has transferred his headquarters to 
Thermoid office at 422 Boulevard Bldg, 
Detroit, Mich. He will continue to direct 
industrial friction material sales from that 
office. (6) Jack Wright, who will head- 
quarter at Salt Lake City, Utah, has been 
assigned industrial and oil field sales in 
Utah, Idaho, Wyo., Mont. and western 
Canada. 


(2) J J Chamberlain will handle 


(4) A Fred 
(5) H William Over- 


C C Walker has been elected a commercial 
vice-president of General Electric Co. 
Walker assumes responsibility for customer 
relations in New England territory, with 
headquarters in Boston. He succeeds T S 
Knight, who retired Dec 31 after 44 years 
of service with the company. 
Eckel has been promoted to manager of 
Lynn River Works. Eckel succeeds George 
M Stevens who retired Dec 31 after 4 
years of service. 
in apparatus dept have been announced: 
W V O’Brien has been named assistant 
general manager of sales; R M Darrin, 
manager of central station divisions; J C 
Miller, assistant to manager of sales; and 
H P Bish, manager of aircraft, federal and 
marine divisions. 


Joseph F 


Four new appointments 


General Electric Co has announced four 
appointments in control divisions of appa- 
(1) M H Blesh has been made 
manager of manufacturing. (2) C B 
Bradish has been named manager of engi- 
neering. (3) E A Green has become 
(4) Thomas I Hage has 


manager of sales. 
been made accountant for the divisions. 


Blackmer Pump Co announces that its 


Ohio sales representative, William Berring- 
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OMMUNITY CENTER 
The McCarthy Center, now under complete with concert stage; a 50-meter 


construction in Houston, Texas, will swimming pool; and a 15-acre parking lot. 
comprise the 18-story Shamrock Hotel; a Stone & Webster Engineering Corporation 
garage to house 1,275 cars; a shopping center are the project managers for the construction 
of several buildings; a theatre seating 1,750, 


of this comprehensive community center. 


& 
om 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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 JERGUSON 
 TRULEVEL GAGE 


For Distant Reading 


Gives You GREATER ACCURACY 


Jerguson Trulevel Gage 
may be either wall or 
panel mounted. 


[TRU LEVEL, 


The Jerguson Trulevel 
Gage gives you greater 
accuracy and safety be- 
cause it is precision en- 
gineered and built with 
these three important fea- 
tures: 


1. Built-in checking feature for quick, easy checking of accuracy and 
operation. 2, Easy-to-read water level indication. Water level appears 
in natural position, contrasted with brilliant blue of manometric fluid 


above. Back-illuminated. 


3. Positive reading through new datum 


column, which is fully steam jacketed and duplicates the temperature 
and specific gravity conditions which exist in the boiler drum. 


Stainless steel construction for long, dependable service. Black crackle 


finish aluminum cover. 


Three standard sizes: 31, for pressures up to 600 lbs. +2, for pres- 
sures up to 900 Ibs. 33, for pressures over 900 lbs. 


Write for 
Engineering Data Unit 


100 Felilsway 


AGE & VALVE 


COMPANY 
Somerville 45, Mass. 
Representatives in Major Cities . .. Phone Listed Under JERGUSON 
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7000 sq ft of warehouse space in Cleveland. 
Berrington sales territory has been in- 
creased and now includes about all of the 
state of Ohio, southern Ind. and northern 
Ky. Berrington organization is headed by 
William E Berrington. George A Baldwin 
has been made manager of Los Angeles 
sales office of Blackmer Pump Co. 


R O Bell has been promoted to engineer-in- 
charge of transformer sales of Allis- 
Chalmers electrical dept. 


George J Zimmerman, president of Strong, 
Carlisle & Hammond Co since 1940 
and manager of its machinery div for 
more than a decade, retired Dec 3). 
Edward L Mack succeeds him as manager 
of machine tool div. Harry H Smith, 
manager of Mac-it div, also retired on the 
same date. Stanton C Gunnett succeeds 
Smith as manager of Mac-it div. 


I-T-E Circuit Breaker Co, Philadelphia, 
has announced election of Roy E Murphy 
to vice-president in charge of sales. He 
will be in charge of I-T-E sales programs 
and coordinating combined selling of I-T-E 
and its subsidiary, the Railway and Indus- 
trial Engineering Co, Greensburg, Pa. J 
Fred Getz has been appointed sales man- 
ager of I-T-E Circuit Breaker Co, with 
complete control over sale of switchgear 
products. 


John S Krauss has retired as manager of 
L H Gilmer div of U. S. Rubber Co, 
Philadelphia, after 35 years of service. 
Lawrence K Youse succeeds Krauss. 


Pacific Pumps Ine completed an agree- 
ment with Pulsometer Engineering Co, Ltd, 
Reading, England, for manufacture of 
Pacific centrifugal line for distribution 
throughout Europe and the Near East. 
Pumps and spare parts made at Reading 
will be interchangeable with those made in 
the U. S. 


Merger of Robertshaw Thermostat Co of 
Youngwood, Pa., Fulton Sylphon Co of 
Knoxville, Tenn., and Bridgeport Thermo- 
stat Co of Bridgeport, Conn., under name 
of Robertshaw-Fulton Controls Co has 
been announced by John A Robertshaw, 
president of the new organization. J V 
Giessler was elected executive vice-presi- 
dent in charge of Fulton Sylphon div. 
Knoxville, Tenn., and Bridgeport Thermo- 
stat div, Bridgeport, Conn. T T Arden 
was made executive vice-president in 
charge of Grayson controls div, Lynwood, 
Calif. 


Raybestos-Manhattan, Inc, Manhattan 
Rubber Div, Passaic, N. J., appoints P L 
Edwards assistant manager of central dis- 
trict office in fittsburgh. 


C A Dunham Co announces removal of 
its Chicago offices to 400 W. Madison St. 
Manufacturing plants remain at Marshall- 
town, Iowa, and Michigan City, Ind. 


John B Ives has been named vice-president 
in charge of production at Laclede-Christy 
Clay Products Co. Ives continues 10 
make his headquarters at Laclede Christy 
offices in St. Louis. Arthur B Morse has 
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for a FREE copy va 
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Batteries- 


Ti wuen EXIDE BATTERIES DO THE J 3 
| CRANKING DIESEL ENGINES START J 
OnDiesel engines in ever) field of because they are puilt specif- 
a service, powerful Exide Batteries ically for the job- They have the . 
¢ are giving 4 good account of them- extra powet and ruggedness the 
selves. They are on the highway, requires, plus an ability t© 
cranking Diesel powered trucks hard service 3 
= the highway on any climates 
equipment of many Write today 
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e A good strainer protects your equipment 
and pipelines. 
There’s a reason for the popularity of 
Yarway Fine Screen Strainers. They give 
better service. 


e SCREEN is a high-grade woven monel 
wire basket that catches solids—lets con- 
densate, oil or other fluids flow freely. 
Perforated screens if desired. 

© BODY is cadmium-plated for protection 
against corrosion.and also for better 
appearance. 

e SCREEN CAP is easily removed. Machined 
face and spark plug gasket provide tight 
joint. Cap and screen come out together. 
Screen automatically aligns when replaced. 

® Six sizes, 4” to 2”, for pressures up to 
600 Ibs. Reasonably priced. 

®@ Hundreds of thousands are already in 
service. Stocked and sold by 150 Mill 
Supply Houses. 

® See your nearest distributor or write for 
Bulletin S-201. 


YARNALL-WARING COMPANY 
100 Mermaid Ave. Philadelphia 18, Pa. 
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become vice-president and assistant direc- 
tor of sales. He will make his headquarters 
at executive offices in St. Louis. 


Liquid Conditioning Corp announces 
addition of John R Lill to staff of its 
Washington, D. C., representative, L S 
Luther & Co. L S Luther & Co, with offices 
at 1018 18th St, N. W. Washington 6, D. 
C., and 102 E. 25th St, Baltimore 18, Md., 
covers the District of Columbia and states 


of Md. and Va. 


J L Howarth has been named general sales 
manager of Anderson Brass Works, Inc, 
Birmingham, Ala. 


W B Whenthoff has returned to Houston 
and again is in charge of marketing prod- 
ucts of Tube Turns, Inc, in that area. 


Saran Lined Pipe Co, a newly organized 
firm, has been made exclusive distributors 
for Dow Chemical Company’s recently 
developed specialty pipe and fittings. 


Yale & Towne Mfg Co announces two 
new appointments to national sales force 
for electrical appliances: Philip Trent has 
been assigned sales area covering Mo., 
Kan., Neb. and western Iowa. H Bennett 
McDonald has been given a sales area 
covering Wash., Ore., Calif., Nev. and Ariz. 


Ross Irwin has resigned from Springfield 
Boiler Co, Springfield, Ill., to engage in 
consulting engineering work in the Middle 
West. As a consulting engineer, he is 
specializing particularly in helping operat- 
ing engineers obtain and maintain optimum 
operating results with existing equipment. 
He is also available as a consultant on the 
steam-generating portion of new plant 
design. His headquarters are in Spring- 
field, Ill., P O Box 178. 


Harbison-Walker Refractories Co has 
named E M Sarraf Cleveland district sales 
manager. 


W E Hammond has joined the staff of 
Air Preheater Corp. He will be at 
Wellsville, N. Y., plant. 


American Brake Shoe Co has named N 
George Belury vice-president of engineered 
castings div and Harry C Pratt works 
manager. Both men will continue to be 
at div headquarters in Rochester, N. Y. 


Gerald Wilson has been appointed district 
contract manager for Eastern district by 
H K Ferguson Co, industrial engineers 
and builders of Cleveland, New York and 
Houston. Wilson will supervice sales 
activities for eastern district domestic 
market and export div, which is now oper- 
ating extensively in South America and 
Far East. 


Davey Compressor Co, Kent, Ohio, has 
named H A Pratt parts and service 
manager. 


J J Miller has been appointed plant man- 
ager of Zelienople, Pa., plant of Johns 
Manville Corp. Miller succeeds S K 
Cooper, who resigned. Johns-Manville has 


purchased Van Cleef Bros, of Chicago, 
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ORGE 


190" LONG RADIUS © 90° SHORT RADI 
WeldELL Weld ELL 


FULL BRANCH TEE 


| Widest range of types... sizes 
A weights... materials 


To Taylor Forge “full line” means just 
what it says. The broad Taylor Forge 
line—more complete than that of any 
other manufacturer—includes practically 
every type of fitting, every weight, every 
size, and every material ever needed in 
pipe welding. 


General Offices & Works: Chicago 90, IIl. (P.O. Box 485) 


EASTERN PLANT: CARNEGIE, PA. 


DISTRICT OFFICES 
_ New York: 50 Church Street Philadelphia: Broad Street Station Bldg. 
Chicago District Sales: 208 S. LaSalle Street 
Houston: City National Bank Bldg. Los Angeles: Subway Terminal Bldg. 
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‘“*GUNITE’’ 
Concrete 


(since 1915) 
Linings for 
STEEL BUNKERS - 
DUCTS, HOPPERS - 
STACKS - 
UPTAKES - 
BREECHINGS - 
STEEL & PIPE - 
ENCASEMENT - 
FIREPROOFING - 


GUNITE CONCRETE 
& CONST. CO. 


1301 Weedswether 
KANSAS CITY 6, MO. 
R. Turner, Dist. Mer., 228 Nor. La Salle S&t., 
Chicage |, 1. B. H. Mueller, Distr. Mor., 6625 
Delma: Bivd., University City, (St. Louls), Me. 
Philip D0. Barnard, Distr. Mor., 2036 Addison, 
Houston 5, Tex. 


Branch Offices: New Orleans, Dallas, Denver. 


The 
because the fluid pumped is propelled 
suction to discharge by the action 
of three intermeshing rotors. That's all 
there is to it—no gears, valves, vanes 
or pistons! 

For simplicity, reliability and compacf- 
ness select the IMO—for use in hydraulic 
service, governor service, lubrication ser- 
vice and other fluid handling services. 

For further information send for 
catalog 1-132-P 
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Dutch Brand industrial and automotive 
products. The Chicago firm will be oper- 
ated as a wholly owned subsidiary of 
Johns-Manville Corp. No change is being 
made in manufacturing, merchandising or 
distribution system. Present personnel is 
being continued in the Van Cleef organi- 
zation. 


Appointment of H M Cahill as sales man- 
ager, small engine dept, is announced by 
heavy machinery div, Nordberg Mfg Co, 
Milwaukee 7, Wis. 


Dravo Corp, Pittsburgh, Pa., has named 
William H Collins director of advertising. 


Joshua L Miner has retired as vice-presi- 
dent of Lumnite div, Universal Atlas 
Cement Co, U. S. Steel Corp subsidiary. 
Frank E Lobaugh succeeds him as man- 
ager of Lumnite div. 


Stewart-Warner Corp has elected Samuel 
Insull Jr vice-president. Insull continues 
to be in charge of radio div. 


Ingersoll steel div, Borg-Warner Corp, 
has announced appointment of works man- 
agers of Chicago and Kalamazoo, Mich., 
plants. The Chicago post goes to Joseph 
A White. The Kalamazoo post will be 
filled by Milo F McCammon. Robert S 
Ingersoll, who formerly served as works 
manager for both plants, will now be 
enabled to devote his full time to his duties 
as vice-president of Ingersoll steel div in 
charge of manufacturing at Chicago, Kala- 
mazoo and Evansville, Ind., plants. 


Hewitt-Robins Inc has named Industrial 
Equipment Co, Louisville, Ky., as a dis- 
tributor of entire Hewitt rubber division’s 
line of industrial hose, belting and packing. 
Industrial Equipment Co will serve all in- 
dustries with Hewitt line within a 45-mile 
radius of Louisville. 


Alfred D Pool has become manager of 
electric motor sales in Midwest and East 
for A O Smith Corp of Milwaukee, Wis. 
His headquarters are in Chicago office. 


Monsanto Chemical Co announces 
appointment of Tom K Smith Jr as assist- 
ant branch manager of phosphate div. 
Smith will be in charge of Cincinnati 
branch of division’s Detroit office. Terri- 
tory served by Cincinnati office embraces 
parts of Ky., Ohio, W. Va. and Ind. In 


_ this territory Smith will supervise sales of 
| all phosphate div products. 


_ Vice Admiral George F Hussey has joined 


staff of American Standards Assn and 


' assumes duties as administrative head. 


Cyril Ainsworth serves with Hussey as 
director of operations of ASA staff. Dr 
P G Agnew continues his service to ASA 
as consultant. 


Carborundum Co announces following 
appointments to its sales organization: (1) 
W T McCargo has been named assistant 
director of sales in charge of operations in 
western region, with headquarters in Chi- 
cago. (2) John S Hawley has been ap- 
pointed assistant director of sales in cen- 


SYSTEM gives 


FEEDWATER 
IMPURITIES 


Intermittent, manual boiler blow-off is 
inaccurate, time-consuming, and wasteful 
of water and heat. The MULTOMETER is 
the modern, effective way to control the 
impurities that exist in all boiler waters. 
It is instantly adjustable to fit variations 
in load. It is easily installed on all boilers. 
It cuts working time and {uel costs. It is 
available in simple control units or in 
combination with heat reclaiming equip- 
ment. Hundreds in continuous operation 
for 10 years or more. 


Write for illustrated, fact- 
filled booklet on how to keep 
boilers at top efficiency. 


P¢ 
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TROLLED TWO-STAGE WELD 


HIGH TEMPERATURE AND PRESSURE. PIPING 
Engineered- Prefabricated-Installed- Guaranteed 


THIS ... THAT... and the OTHER THING in the above chart Worésinhe any equipment in a power 
or process plant that must be hooked-up with high temperature and high pressure, carbon or alloy 
steel piping. We have the organization, facilities and certainly the experience (48 years) to relieve 
you of all responsibilities of the “hook-up,” from the preliminary engineering to final completion to 
meet any code or insurance requirements. Will you give us a chance on your next job, whether your 
“this-that-other thing” be a complete new plant or an addition of new equipment? And may we send 
our bulletin, “Something New in Welding,” describing the patented Mitchell-Westport Joint which 
prevents weld metal protrusions inside the pipe without the use of backing rings? 


WESTPORT JOINT 


(PATENTED) 


W. Kh. MITCHELL & CO., INC. 
(2944 ELLSWORTH STREET 
PHILADELPHIA 46, PA. 


PIPING FABRICATORS AND CONTRACTORS 
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TYPE-S 


SINGLE STAGE TURBINES 
FOR MECHANICAL DRIVE 


Mechanical constant speed gover- 
nor completely enclosed and fully 
lubricated. Heavy cast housing, 
removable for inspection. Provision 
for tachometer reading, by remov- 
ing end plug. 


Double seated balanced stainless 

2) steel governor valve, with stainless 
steel renewable seats. Corrosion 
resisting steam strainer ahead of 
control valves. 


Separate emergency overspeed 
butterfly trip valve actuated by 


unbalanced weight type emergency 
overspeed governor. 


Stainless steel blading and shroud 
band. Nozzles drilled and reamed 
in replaceable nozzle ring. 


Carbon ring glands, stainless steel 
springs, corrosion resisting gland 
cases. Cast in leakoff reduces pipe 
fittings necessary. 


Tapped hole in shaft end facilitates 
drawing on coupling. 


Bearing seals effectively retain oil 
and exclude dirt and moisture. 


inspection without disturbing align- 


8] Casing split at centerline allowing 
ment or steam connections. 


Sleeve type babbitt lined bearings 
with split oil rings, easily removable. 
Babbitt thrust faces against collars. 
Inspection covers and flush level 
glasses included. Water cooling 
always furnished. 


FOR DEPENDABILITY, SPECIFY A MURRAY TURBINE 
_ Bulletin T-121 gives complete details. Write for your copy today. 
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MURRAY.IRON WORKs COMPANY 


BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 


tral region with headquarters in Cleveland. 
(3) John G Fritzinger has been made 
assistant director of sales in eastern region, 
with headquarters in Philadelphia. (4) R 
R Huntirgton succeeds Fritzinger as dis- 
trict sale. nanager at Philadelphia. The 
above named appointees will function 
under F J Tone Jr, vice-president and 
general sales manager, and C E Hawke, 
director of sales. 


Materials Handling Assn of Northern 
Calif. has elected Ray Perin, of Ira G 
Perin Co, for 35 years West Coast repre-' 
sentative for Elwell-Parker trucks, presi- 
dent of the association. 


H B Lammers has been named chairman 
of Coal Producers Committee for 
Smoke Abatement. R L Ireland has 
been elected vice-chairman and A L Brown 
executive secretary. Lammers succeeds 
R E Howe, president of Appalachian 
Coals, Inc. Howe resigned because of 
pressure of other work. 


John R Mahon has joined Armstrong 
Advertising Agency, Chicago. 


West Penn Power Co has appointed Gil- 
bert D Burleigh superintendent of new 
Mitchell Station. Burleigh’s headquarters 
are at Courtney in construction office of the 
station. 


Fred B Wilson, assistant to president of 
Georgia Power Co since 1932, has 
resigned to devote his entire time to his 
other business interests. 


Public Service Corp of N. J. has named 
William J Alexander director of safety 
education for Public Service companies, 
succeeding John M Orts who died on 
Nov 23. 


New York Power and Light Corp has 
announced promotion of George L Johnson 
to resident manager of Hudson district and 
William M Pierson to Albany district com- 
mercial manager, succeeding Johnson. 


Merrit:-Chapman & Scott Corp 17 Bat- 
tery Pl, New York City, has named Harold 
Olsen, superintendent of repairs. 


OBITUARIES 


Ralph Perry Ormsbee, 58, vice-president 
and director of Providence Steam Co., R. L, 
and of Narragansett Electric Co, Provi- 
dence, died suddenly at Rumford, R. L., 
on Dec. 8. 


John P George, 70, stationary engineer at 
Ruberoid Co, Erie, Pa., died recently in 
his home after a short illness. 


David Berger, secretary-treasurer of 
Berger Bros Electric Motors,. Inc, Roches- 
ter, N. Y., died on Nov. 24. 


H Boyd Brydon, a member of staff of 
Byllesby Engrg and Management Corp, 
Chicago, (now Public Utility Engrg and 
Service Corp) for 21 years, retiring 4s 
chief mechanical engineer there in 1930, 
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COFFIN TURBO PUMPS 


HIGH SPEED— SINGLE STAGE 


...erosion-corrosion rises sharply as fluid 
velocities increase. In COFFIN TURBO 
PUMPS, no high velocity liquid touches Pump 
Casing. (Note: Highly de-aerated pure feed 
water at high velocity attacks steel rapidly). 
The high velocity liquid in Coffin Pumps is in- 
side a chamber formed by the Diffuser Ring, 


No Destructive Casing erosion- corrosion 


are made of non-corroding metal and are 
long lasting but if attacked can be renewed 
at relatively low cost. By the time the liquid 
has passed through the divergent diffuser 
passages and reaches the casing, it is at little 
more than pipe line velocity. Hence erosion- 


corrosion is insignificant and casings last in- - 


Pump Diaphragm and Impeller. These parts definitely. , q 
pirFus casing | 
consi" rosion STEAM 
eros! Low veiocity We 
jg 


UNIQUE FEATURES 


Standardized Steam Turbine Centrifugal 


“st 


N ROTOR SLEEVE 


N 


Pump and Governor Sets, individually en- \ ESERVOIR 
1 ineered, assembled and tested . . . for 
No destructive casing erosion-corrosion. 


3 No interstage leakage. 


4 Wide range exact pressure governing. 


Loss of suction reduces speed without trip- 
ping; automatic speed recovery with suction 
restoration. 

High efficienc us high speed two- 
bucket row in minimum steam 
consumption. 

Matched Pump, Turbine and Governors under 
one responsibility. 


Exact hydraulic and mechanical balance—li 
weight rotor—large bearings; result: bearing 
troubles practically unknown. 


9 
10 


12 
13 


BASE PLATE 


an 


Pump Gland Leakoff provides adequate re- 
suction pressure on pack- 
ing. 


Rigid one-piece steel casing plus heavy shaft 
aoe ample clearances result in no damage 
m dry operation. 


All parts made to gage and replaceable with- 
out fitting; all parts in stock at factory with 
wearing parts available from agencies’ stocks. 


Proved for performance over a period of more 
than twenty years in service. 


Compact, light in weight, quiet and low in 
maintenance. 


Literature sent on request, specific proposals on receipt of 


operating data. 


APPROX. 206° re 52° 


328 South Dean St. 
sENGLEWOODNS. 
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VARIABLE SPEED 
DRIVE 


LOVEJOY 


With IDEAL Wide 
V-Belts, and Grooved 


For thousands of uses where variable speed 


was formerly impossible. 


Multiple reduction. Applicable in space 


limitat‘ons. 


Accurate, instant finger-tip control of speeds. 


Five pulley sizes up to 8 hp. 


All metal. Non breakable steel sheave. 
Pressure lubricated. 


SEND for IDEAL Catalog. Also shows Variable Speed 
Pulleys, ‘‘Select-o-Speed’’ Transmission, Wide, V-Belts, 


Adjustable Motor Bases, etc. 


LOVEJOY FLEXIBLE COUPLING CO. 


WEST LAKE STREET CHICAGO 44. ILLINOIS 


For speed-up or slow speed drives. 3:1 
peed ratio. 


SUPERIOR 


STEAM 
__ GENERATORS 


Fully automatic with any 
grade of oil. 17 sizes from 20 
to 500 b.h.p. for pressures up 
to 200 p.s.i. Require no expen- 
sive chimney, supply their own 
induced draft. 80% thermal ef- 
ficiency guaranteed. Write to- 
day for catalog 101. 


Superior Combustion Industries, Inc. 


Factory: Emmaus. Pa. ’ 
Offices: Times Bldg.. Times Sq. a 


HAERING & CO. Inc. 


GENERAL OFFICES: 
205 West Wacker Drive, Chicago 6, Illinois 
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died late in Nov at Victoria, B. C., Canada. 
He was one of the best-known amateur 
astronomers in Canada. 


Herbert A Wagner, 80, former president 
and chairman of board of directors of Con- 
solidated Gas Electric Light & Power Co. 
Baltimore, Md., died on Dec 5 at Union 
Memorial Hospital in Baltimore. Wagner 
had retired as chairman in 1943. He was 
president from 1915 to 1942. 


Lynn Gillespie, 87, a retired stationary 
engineer, died at his home in Woodlawn 
Beach, N. Y., recently. Before he retired 
Gillespie served as a stationary engineer 
at Lackawanna plant of Bethlehem Steel 
Co. 


Preston S Arkwright Jr, 44, president of 
Georgia Power Co, died unexpectedly at 
Georgetown University Hospital, Wash., 
on Nov. 6. 


J H Walker, 58, vice-president of Detroit 
Edison Co, died at his home in Birming- 
ham, Mich., on Dec 1 after a severe illness. 


Ernest William Rudd, 64, a stationary 
engineer at North American Cyanamid 
plant in Niagara Falls, Ont., died recently 
at his home there following a brief illness. 
In the Nov issue it was erroneously stated 
that he was a member of the Stationary 
Engineers’ Institute of Ontario. There is 
no such organization. Rudd was a member 
of the Institute of Power Engineers. 


| James F Lincoln are-welding founda- 
| tion trustees have announced the awards 


in its $200,000 design-for-progress program. 
The 467 awards range from $100 for 
honorable mention to $13,200 for the main 
award. 

First main award of $13,200 was divided 
among Paul F Hackethal, chief engineer, 
Clarence C Mast, shop superintendent, 
and Douglas W Hamilton, welding foreman 
—all of aeromatic propeller dept, Koppers 
Co, Baltimore, Md., for their co-authorship 
of a paper entered in the aircraft classifica- 
tion. Their paper describes how welded 
design of a variable pitch propeller hub 
for light planes overcame problems pre- 
sented by low-cost manufacture and 
strength requirements to withstand re- 
peated loads of thrust torque, centrifugal 
pull and gyroscopic action. The second 
main award of $10,700 was awarded to 
Kiser E Dumbauld, design engineer, of 
Bureau of Bridges of Ohio State Highway 
Dept, for his paper in structural building 
and bridges classification. His subject was 
the redesign to welded construction of 
three of Ohio’s bridges. The third main 
award of $8200 went to G J Storatz, engi- 
neer in charge, Heil Co, Milwaukee, Wis. 
His paper, entered in industry machinery 
classification, described redesign to welded 
construction of the company’s Trailbuilder. 


An addition to the No. 3 drum shop of 
Babcock & Wilcox Co was completed. This 
is part of previously announced expansion 
program. The addition, 275x100 ft, brings 
total length of shop to about 600 ft. This 
results in a substantially expanded area 
for fabrication of drums. 
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—_— answer to how to get correct, economical speed 
control for boiler draft fans is the E-M Magnetic 
Drive. A compact, electro-magnetic torque-transmitting 
device,the Magnetic Drive is installed between a constant- 
speed motor and the fan, and operates in combination 
with automatic boiler draft control. 

The result: precise, quick-response, adjustable speed of 
boiler draft fans from maximum speed down to 10% of 
motor speed. 

The Magnetic Drive permits the fan to be operated at 
minimum speed for given output, reducing fan wear due 
to erosion, lowering power consumption and operating 
costs. Simple in construction, the Magnetic Drive uses 
no fluids which may produce dirt or fire hazards, requires 
no vane control of fans You get quick speed response, 
over the wide range of speeds. The Magnetic Drive is as 
ruggedly built and as dependable as a motor. See your 
E-M field engineer now about this newer, better method 
of boiler draft speed control. 


ELECTRIC MACHINERY MFG. CO. 
MINNEAPOLIS 13, MINNESOTA 


QUICK FACTS ABOUT THE 
Magnetic Drive 


@The E-M Magnetic Drive is a simple, compact, electro- 
magnetic torque-transmitting device. 


@it consists essentially of a ring, driven by the motor, 
and a magnet coupled to the fan, as illustrated 


MAGNET 


@Closely adjustable-speed from maximum down to 10% 
of motor speed ... controlled electronically. 


@ Advantages: Precise fan speed control — Maximum fan 
power economy— Minimum fan wear from erosion— 
Quick speed response — Simple rugged construction. 


HAVE YOU SENT FOR BOOKLET 183 
DESCRIBING THE MAGNETIC DRIVE 


Pay for themselves through 
better boiler control, longer fan life, 
A2021 and power savings! 
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Self-Setting 
PACKING 


Q-P Self-Setting Packing has demonstrated its 
superiority under the most difficult conditions on 
land and sea and can be depended on to meet 
requirements for high maintenance economy. It is 
the ideal packing for superheated steam, saturated 
steam, hot and cold water, ammonia, fuel oil, 
compressed air, gases and acids and other operat- 
ing conditions. (For Valves, Turbines, Diesels, 
Expansion Joints, Hydraulic Equipment, etc.). 


THE Q-P MANUFACTURING COMPANY 


Outline your Packing Problems 
how ha 


for you. NEEDHAM HEIGHTS 94, MASS. 
Sales Representatives in Leading Cities from Coast to Coast 4 


Diesel Engines 
SPECIAL SECTION 


In its April issue, POWER will com- 
memorate the 50th Anniversary of 
the American diesel engine with a 
comprehensive survey of modern 


engines. Watch For It! 


HAM" 


TROUBLE 
IN YOUR. 
PLANT? 


THE 
WILLIAMS-HAGER 


SILENT CHECK 


have proven service 
records of more than 17 
years without repairs or 
removal from the line 


on Heavy Duty Service for Public 
Utilities, Water Works, Indus- 
trial Plants, Oil Refineries, 
Paper Mills, Chemical Works, 
Private and Public Buildings, 
Hospitals and other Institutions 
wherever dependability, econ- 
omy and silent operation is 
essential. 


Write for new bulletin! 


THE WILLIAMS GAUGE CO. 


Pump Valves ... Water Gauges . . . Gauge 
Cocks ... Steam Traps .. . Pump Governors 
++ Feed Water Regulators. ..Water Columns 


2055 PENNSYLVANIA AVE. - PITTSBURGH (12), PA. 
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FIRST CHOICE FOR Ff 


HENRY MACHINE Co., Inc 


FO 
RGED STEEL SOCKET WELD END UNIONS 


6000 POUNDS service 
SE WITH DOUBLE EXTRA HEAVy PIPE 


MESS STEEL sea 
TO Sane” 


3600 Pounds 
Col 
5500 Pounds os Shock 


Fe Other 
latings 
Tobie 2 Poge 


Elo 
NGS 


Firry 


Price on opplicoti 


SOCKET w 


2%/3% 
4% 


2% 


12 
1% | 11%, 2%e | 2% 


FREE COPY. 
- ris new 80 page Catalog gives complete information 
on carbon steel and alloy steel Fittings in sizes from '/g" to 6", 


with pressures from 1500 Ibs. to 6000 Ibs., for oil, steam, water, 
air, or gas services. Alphabetical, Numerical and Pressure Indexes 


are designed to help users quickly find specific data. 


CATAROY 
HENRY VOGT MACHINE CO. « 1000 W. Ormsby St., Louisville 10, Ky. 
Branch Offices: New York, Philadelphia, Cleveland, Chicago, St. Louis, Dallas 
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toc 6000 POUND 
QO MACHIN, Co. Inc. 
DR GED STEE, 
F\ SCREW END 90. Es 
0.75) 95 | 1.19 251170! 2.45| 4.00 5.75|7.25 
\ $0.95) 1.25] 1.89 2.15/2.80/ 4.10 $.90/ 9.00 /11.50) : 
Fo | | Fel te |e Fe hea 
$1.75) 2.10/ 3.19 4.00! 4.75] 7.50 11.25'15.90/20.00 
Weight, Pounds, Approximate. 1% ly 36 | 30 | 10) 
\—Center to Face % Ya | 1% 4% | 4% 6 
* of Beag Va! 1%, 1 6% | oy, 
« Dimensions are in inches Op 
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when you insulate with B-H No. 1 Cement 


Looking for ways to cut production costs? Then put B-H No. 1 
Cement to work on valves and other irregular surfaces where 
BTU’s are going to waste. 

It goes on in a jiffy—simply add water, mix and apply. Sticks 
instantly on metal or brick—even on under-surfaces. 

It stays on—doesn’t crack or peel. Rust inhibitor prohibits pit- 
ting or corroding of metal surfaces. 


It insulates up to 1800° F—because the base is black Rockwool. 
Just 3 inches of B-IT No. 1 cement, for example, reduces 800° 
surface heat to 150° F. 


It’s convenient—no loss, breakage or waste. Packed in 50 pound 
bags ready for instant use. Reclaimable up to 1200° F. The coupon 
brings descriptive literature and a working sample. 


8 Baldwin-Hill Company i OTHER B-H INSULATION MATERIALS 


Breunig Avenue Ay B-H Mono-Block—an easy-to-apply, one-block insulation 
lrenton 2, N. J. for temperatures up to 1700° F. B-H Blankets—for wrap- 


Send free sample of B-IT No. | Cement and data of are 

leatherseal—a wea erproot compound tor protecting 
q insulated surfaces. 


aldwin-Hill 


Specialists in Thermal Insulation 


book “Industrial Insulations.” 
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USES MORE OF IT...USES IT 
BETTER... NEVER LOSES ANY OF IT! 


Elgin has just one thing in common with other zeolite water softeners 
—it uses zeolite. That’s where the similarity stops. Any maker of a 
zeolite water softener could increase the capacity and improve the effi- 
ciency of his softener #f he could increase its zeolite contents without 
losing any of the zeolite during the backwashing operation. This is 


In the first place, the Elgin does more with its 
zeolite because it uses all the zeolite. Its manifold 
is designed to distribute the water and the regener- 
ating brine over the entire zeolite bed instead of 
over a portion only as in other softeners. This means 
that all the zeolite is used. There are no by-passed, 
no “dead” zones. 


Next, Elgin uses more zeolite. Other softeners are 
sharply limited in the depth of the zeolite bed they 
can handle. Why? Because they contain no mech- 
anism to prevent zeolite being washed down the 
drain during backwashing. The deeper the zeolite 
bed, the greater the risk of such loss. Therefore, other 
softeners must resort to a shallower zeolite bed 
and a slow, consequently inefficient, backwash rate. 

Elgin’s ingenious “Double-Check” arrangement 
of automatic valves is the only system which permits 


FOR 


1. Elgin Boiler Feedwater Treatment. . . indi- 
vidually prescribed based on plant survey; 
specifically formulated and guided by laboratory 
and field service. 

2. Elgin Post Treatment for softened water. 
When fed to boilers, softened water (either zeo- 
lite or lime-soda) needs Elgin Post Treatment to 
guard against corrosion and the effects of con- 
densate contaminated with hard water. 

3. “Elgex” Corrosion Prevention Treatment— 


When requesting informatio 


130 NORTH GROVE AVENUE, ELGIN, ILLINOIS 
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precisely what Elgin does—and no one but Elgin! 


...UPTO4 4% MORE SOFT WATER . . . THE ELGIN “DOUBLE-CHECK” DESIGN DOES IT! . . . 


Elgin has an economical solution to every water treatment need. 


zeoure 
CAPACITY 


ORDINARY ELGIN 


DESIGN DESIGN 
SAME SIZE UNITS . .. SAME TYPE ZEOLITE 


dirt and sediment to get to the drain but prevents 
the loss of zeolite. Further, a fast backwash rate can 
be used, assuring a thorough cleansing and condi- 
tioning operation that means better regeneration. 

Elgin can and does (see diagram) use more zeo- 
lite, size for size—and uses it more efficiently. This 
means greater water-softening capacity, up to 44% 
more. And no zeolite is lost—therefore, expensive 
zeolite replacements are virtually eliminated. 

Yes, Elgin does far more with zeolite. This is why 
it is the world’s most effective water softener, a con- 
stant money-saver year in and year out. 


Get 3 to 10 Times as Much Soft Water 
From Your Present Softener... 
You can do this by modernizing your present sof- 


tener with Elgin “Double-Check” manifolds plus 
Elgin high-range capacity zeolites. 


for steam and condensate systems. Small amount 
does big job at low cost. 


4. Elgin Inhibitant Treatment—remarkable in 
preventing and eliminating scale in hard water 
lines, condensers, cooling systems, boiler feed 
lines, pumps, heaters, etc. 

5. Elgin Anti-Corrosion Treatment for hot and 
cold water lines—including distribution systems, 
process lines, etc. Establishes protective film 
which prevents corrosion. 
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PACIFIC 


TRI 


TYPES I-A:IB 


é 


For DEPENDABLE—UNINTERRUPTED 
BOILER FEED SERVICE IN POWER 
PLANTS—LARGE OR SMALL 


EXPERIENCE * For 23 years 
PACIFIC have designed and built cen- 

temperature service. The knowledge of water at 212° F against 500 p.s.i. discharge 
this experience is incorporated in the TYPE IB] > prewue. 
PACIFIC TRIO-TYPES “I’—“A”—and 
“JB” Boiler Feed Pumps. 


1925 * The first PACIFIC Centrifugal 
Pumps for High Pressure—4 units each 
for 180,000 Ibs. per hour—175° F.—2100 

.s.i. discharge. Design featured RING 
TYPE JOINTS—METAL-TO-METAL 
SEAL to prevent interstage leakage, SUC- 
TION PRESSUREon both Packing Boxes. 


1925 to 1948 * a period of refine- 
ment. Included was the PACIFIC “Float- 
ing Seal”’—a simple, effective pressure 
break-down and balancing device, making 
possible for PACIFIC in 1943 to build 
pumps to deliver 325,000 lbs. per hour 
of water at 545° F. against 1388 p.s.i. 


i One of four nine-stage PACIFIC TYPE I.M.B. 
discharge ee, Boiler Feed Pumps shipped in October 1947 for 
a large central station. Each pump to deliver 
657,600 Ibs. per hour of feed water at 220° F. 
against 1700 p.s.i. discharge pressure. 


Two—four-stage PACIFIC TYPE J.B.M.B. Boiler 


TYPE I) > 


DESIGN * embodies features proved in service 
—dynamic—radial and axial balance—ring-type 
high pressure joints—positive seal against inter- 
stage leakage—low pressure on Packing Boxes. 


MATERIALS * the right materials for the 
service, Cast Steel Cases for medium pressures, 
forged Steel Cases for ~~ ressures; (when 
necessary steel cases ma ined with 18-8). 
Interior parts fabricated from Chrome Alloy 
Steels to prevent erosion and corrosion. 


Three six-stage PACIFIC TYPE A.M.B. Boiler Feed 
Pumps now being installed in a municipal power 
plant. Each pump to deliver 200,000 Ibs. per 
hour of feed water at 287° F. against 1,000 

p.s.i. discl.arge pressure. 


APPLICATION * 
Pacific’s Engineers are 
available to assist you 
in selecting from the 
PACIFIC TRIO theright 


pump for your service. 


PACIFIC PUMPS INC. | 
HUNTINGTON PARK, CALIFORNIA 


One of the Dresser Industries 


Offices in All Principal Cities—Export Office: 122 E. 42nd Street, New York City 
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FIGURE 2 
TRANSMITTER 


FIGURE 1 


vanometer in the receiver, de- 
flecting its boom. Indicator 
pointer, pen arm and integra- 
tor simultaneously show flow 
rate changes. This is accom- 
plished with movement of the 
receiver core through a syn- 
chronous-motor-operated me- 
chanical relay, which causes 
the galvanometer to regain 
null balance. 


HAYS - COCHRANE 
friction-free Electric FLOW METER 


l An inaccurate flow meter is hardly better than a good guess. Even slight dis- 

crepancies in recording and integrating flow can make valueless the records on 

which management depends for vital data. 

In the Hays-Cochrane meter high accuracy is achieved by eliminating as much 

friction as is humanly possible and by applying sufficient power to compensate for 

the small amount of friction remaining. 

The H-C transmitter (Figure 2) contains a mercury U-Tube, a non-metallic 

float on the mercury in the high pressure leg, two reactance coils, and a magnetic 

core supported by the float and positioned by differential pressure produced by 
orifice, nozzle or venturi in the pipe line (See Figure 1). 

The Receiver (Figure 3), like the transmitter, contains two 
reactance coils and a core. A change in flow produces differential 
pressure change which moves float and core on the mercury sur- 
face of the Transmitter. Reactances of transmitter and receiver. 
coils are thus unbalanced and a current flows through the gal- 


INTO EVERY 


FIGURE 3 RECEIVER 


POWER ® February 1948 


COMBUSTION CONTROL - 


There is no possibility of friction in the 
Hays-Cochrane Transmitter because there 
are no stuffing boxes, bearings, linkages or 
gears—merely a free-moving float position- 
ing a core within a magnetic coil. The de- 
tecting circuit is not required to move any 
working parts other than the finely bal- 
d galvanometer boom. These (indicat- 
ing, recording and integrating mechanisms) 
are operated by a synchronous motor. 


COMBUSTION 


MICHIGAN CITY, INDIANA, U.S.A 


Ct d 
ume-tested... 

he gi 

GAS ANALYZERS CO, RECORDERS DRAFT GAGES 


Low 


2-DRUM WATER WALL BOILER 


SHIPPED 
BUILT-UP 
IN SIZES TO 
300 H.P. 


Clean, Quiet, Circulating Water 
Taken From Top Drum 


ACKED by a long experience gained in the 
manufacture of over 500,000 H.P. of Erie City 
2-drum water tube boilers and of thousands of 
complete built-up boiler units, Erie City has in- 
corporated side wall water cooling as an integral 
part of a low headroom 2-drum boiler. Outstand- ee 
ing of many features, is the method of obtaining for each 2 Riser Tubes 

a ring flow circulation, in each side wall element. 
A downcomer tube is provided for each pair of 
radiant (riser) tubes in the side wall, which, with 
two front wall downcomers assure an ample an ™~ 
supply of clean circulating water in the water 
walls at all times. Insulation between riser and - : 


downcomer tubes keeps water at lower temperature 
in the downcomers while heat is rapidly removed 
from refractory through risers. Write for VL 
bulletin that clearly describes and illustrates 
this and many other features. 


Shop assembled and shipped as a unit 
in sizes to 300 H. P. 


COMPLETE STEAM POWER PLANT EQUIPMENT 


Complete Steam Generators ® Type C 3-Drum Boilers ® Type VL 2-Drum Boilers 

@ The “Economic” Boiler with or without Water Walls @ Welded H. R. T. 

Boilers @ Welded Steel Heating Boilers @ Coal Pulverizers @ Underfeed 
Stokers and Welded Pressure Vessels for the Process Industries. 


CITY IRON WORKS ERIE, PA. 
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cause serious corrosion in boilers and 
> 


plant equipment. 


Boiler Water Treatment the difficulties 


caused by water impurities are 


as dissolved oxygen, in quantities as 
controlled and corrected. 


small as one part per million, can 
Under the Drew System of Complete 


> 


F. 
15 EAST 26™ ST., NEW YORK 10,N. 


COMPLETE SERVICE BY DREW ENGINEERS IS AVAILABLE IN KEY CITIES 


2 
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LONDON and BIRMINGHAM 


BRITISH INDUSTRIES FAIR 


ON May 3rd 1948, when the British 
Industries Fair opens, buyers from all 
over the world will have an opportunity 
of inspecting the products of 3,000 United 
Kingdom manufacturers. 

This annual event is the world’s larg- 
est national trade Fair. Such is its size 
and importance that you are urged to 
come yourself. You are assured of per- 
sonal contact with actual manufacturers 


MAY 3-14 


or sole selling agents and you will find 
exhibits carefully grouped by trades so 
that comparisons may be made quickly. 
Above all you will see new achievements, 
new methods of manufacture and new 
ideas all executed with superb crafts- 
manship. 

This is your only opportunity in 1948 
to review within a few days the achieve- 
ments of 87 United Kingdom industries. 


For information and assistance you should apply to the nearest British Embassy, Legation or Consulate. 
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BUILT-IN STAYING POWER 
for Dower Plaut Fans 


“BUFFALO” Forced Draft, Induced Draft and Cinder Eliminating 
Fans are built RUGGEDLY. Rotors and housings are heavy steel plate 
hot-riveted together for stiffness and strength. Bearings and shafts are 
extra heavy. To facilitate installation and maintenance all parts of 


the housings are readily disassembled. 


BUFFALO EFFICIENCY FEATURES 


Maintenance savings are carried through in continuous delivery of more 
air for your money! “Buffalo” blades are shaped for the highest 
efficiency — rotors are fully balanced for vibrationless performance. 


And you can pick the most economical sized fan for the job — the 


“Buffalo” range is complete. Write for data now! 


488 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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This” Ric. Insulated Steam Line Produc 


HIGHER Pressures with — 


Increasing end pressures by 8 to 10 pounds in an 
underground steam distribution system while de- 
creasing pressure by 25 pounds at the boiler plant 
may sound paradoxical ... but that’s just what the 
Ohio Edison Company accomplished in Akron. 


The capacity of the system’s main feeder, which 
carries 600 million pounds of steam annually to 422 
customers, was being taxed severely to maintain 
required pressures at several end points during 
peak periods. 

To solve this problem, Ohio Edison installed an ad- 
ditional feeder tieing into the system at a point 
800 feet from the boiler plant. When it was cut into 
service, pressure at the boiler plant was reduced from 
185 pounds to 160 pounds while end pressures in- 
creased 8 to 10 pounds. 


As a result, the Company is able to offer service 
to additional customers in those areas. The “booster 
line” also assures uninterrupted service even when 
the main feeder from the boiler plant is cut out for 
inspection or repair. The installation has been so 


w=—= Ohio Edison Co. Steam Lines 
=m" New Feeder Line @ @ ™ Proposed Extension 


completely successful, an extension of the “booster 
line” is scheduled for construction during 1948. 


Ric-wiL Pre-fabricated Insulated Pipe Units were 
specified for this job because of their high thermal 
efficiency and dependability . . . because they could 
be installed in shallow trenches with as little as 18 
inches of cover . . . because several 21-foot units 
could be welded above ground and jacked under 
railroad tracks without interrupting train service 

. and because the ease of handling effected con- 
siderable savings in installation time and cost. 


For more complete information on Ric-WiL Systems 
send for folder, Form4708. Write Ric-wil Dept. 582. 


THE COMPANY CLEVELAND, OHIO 
CABLE ADDRESS: RICWIL, BENTLEY'S CODE 
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| The VHT and VHTA Vertical Boiler-Feed Pumps 
| A Must where high pressure and low 
capacities are needed 


The VHT and VHTA units were developed to 
meet the demand for centrifugal pumps to effi- 
ciently handle low capacity, high pressure, pump- 
ing jobs. 

They have proven themselves to be reliable, 
sturdy, and well designed pumps. 


Internal bearings carry radial loads only; any 
thrust load developed is carried by the driver. The 
internal bearings are constantly lubricated by the 
liquid being pumped. The single stuffing box 
may be arranged for bleed-off, cold-oil circulation 
through the packing, or solid packed as the service 
may require. 

Both the VHT and VHTA are multi-stage ver- 
tical units with opposed impellers. The pumping 
elements are made up of sections and as many may 
be used as necessary to produce the desired head. 


Where high pressure, high efficiency and low 
capacity are desired and where floor space is at a 
premium, THIS is the pump for the job. 


Ask an I-R engineer for further details. 


CAMERON PUMP DIVISION 


AIR TOOLS + ROCK ORILLS 


68-16 
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CAPACITIES 


Arrangement shown utilizes a 
plate feeder from track hopper to 
the bucket elevator. Other types 
of feeders . . . spiral, apron or 
electric vibrating . . . may be sub- 
stituted to fit individual require- 
ments . . . Catalog No. 778. 


North Feerth Columbo: 
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Thicknesses from'% to inches. 
Sheets 40 x 40 inches and larger. 


AND HIGH TEMPERATURES 


GarRLock 7021 Compressed Asbestos Sheet Packing 
was specially developed by Garlock for severe oil ser- 
vice. It is strong and tough, yet resilient. Gaskets cut 
from GARLOCK 7021 give superior service on pipe lines 
and other equipment handling gasoline, oil, gas or 
steam at extreme pressures and high temperatures. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada Ltd., Montreal, Que. 


Feeding mix for GARLOCK 7021 
into sheeters at Garlock factory. 


COMPRESSED ASBESTOS 
SHEET PACKING 
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A completely self-contained package unit with controls, water make-up 


system and all other operating equipment installed at the factory, the 
Dutton Econotherm offers twice the power in half the space of a con- 
ventional boiler. Every size of Econotherm evaporates 7 lbs. of steam per 
hour per square foot of heating surface. Because Econotherm is shipped 
ready to operate, installation costs are extremely low. No large chimney 
or smoke stack is required. 

Remember, a new Dutton Econotherm will more than pay for itself in 
increased efficiency over your old, worn out boiler. Get the facts on 
Econotherm’s lower installation and operating costs for both new and 
replacement uses. Write today for complete details and specifications. 


DUTTON €conoMIST 


CAN BE CONVERTED TO ANY FUEL OVERNIGHT 


A highly efficient Package Type HRT Boiler with 
insulation and refractory locked into steel casing. 
Assembled on skids and shipped ready for firing on 
arrival. Complete with burner, controls and feed 
pump system. Oil or gas burner installed in firebox 
above permanent grates designed for hand or stoker 
firing for quick conversion. Sizes up to 110 horse- 
power. Write for complete details and specifications. 


Stoker-fired 


622 GIBSON STREET KALAMAZOO, MICHIGAN 


The Burner in the 
Dutton Econotherm 
is set off-center, 
This speeds up 
water circulation 
perature constant 
throughout shell . . . is more 
efficient than center firing. 


Dutton Water 
Level Control 
holds water level 
variation to with- 
in %”. No surges 
of cold water to 
reduce tempera- 
ture. No bent or cracked ‘ 
tubes from low water level. 


Dutton Induced 
Draft Fan plus 
Three Pass De- 
sign insures 
more complete 
burning of fuel 
and more complete extraction 
of heat from burning gases. 


Dutton Rotary Combustion 
whirls the air and fuel 
mixture violently in the 
combustion chamber mixing 
them more thoroughly and 
breaking down fuel par- 
ticles to smaller size for 
more efficient burning. 
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More efficient—lighter—more compact— 
easily and economically installed. 


A very complete line of stock Vaneaxial fans in sizes 
and capacities to cover practically any industrial need. 


Volumes up to 100,000 C.F.M. 
Pressures up to 9.6" W. G. 
Housing diameters 18” to 60”. 


Compact—easier to install—efficient—with an exciv- 
sive Joy feature, on-the-job adjustable Blades, per- 
mitting change of pressures and correction of duct 
resistance. 

Write for Bulletin describing 
the “Series 1000” line—now ready! view, showing 


self-enclosed motor 


| 
paciness of the Joy Fan is dearly 
GSERTES 
«GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. 


What! Replace Over 300 Sizes 
of V-Belts with 


| A reels of Veelos, the link V-belt, into your 
stockroom and you can make up as many as 316 sizes. 
Or one reel may be all you need for a complete V-belt 
inventory. Belt replacements of any length for any 
type drive are always immediately available. Veelos 
is easily uncoupled and made endless . 
installation time. 

When you buy Veelos on reels, ycu end costly 


Saves 


V-belt inventory. No need to stock spare sets of belts 
for each size drive. Obsolescence and deterioration are 
eliminated. Stock records are simplified. Standard reels 
of Veelos hold 100 feet . . . save storage space. 

Veelos is available in all standard sizes, fits all 
standard grooves. 

Sales engineers located in principal cities; over 300 
distributors throughout the country. 


NEW VEELOS CATALOG describes 14 distinct 
advantages of Veelos. Page after page of pictures 
show Veelos at work in a wide variety of industries. 
All the facts and full engineering data are given. 


MANHEIM MANUFACTURING & BELTING CO. 


MANHEIM, PENNSYLVANIA 


VEELOS is known as VEELINK outside of the United States 


ADJUSTABLE TO ANY LENGTH * ADAPTABLE TO ANY DRIVE 
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Boiler Outage 


ro Onn 4 


simple, rugged design 
and constant firing 


@ When you need continuous steam pro- 
duction, you'll appreciate the constant 
direct-firing of STRONG-SCOTT Unit 
Pulverizers with any grade of coal, wet 
or dry. Boiler outage is held to a mini- 
mum because of simple design and rug- 
ged construction. Here are five good | 
reasons why maintenance outage is so” 
low: 

1. Rotor-blades and fan-blades are of 


such simple design you can replace 
them easily and quickly. 


2. Rotor cannot clog or jam because 
moving parts do not touch coal. Wide 
clearance safeguards it from damage 
from fuel lumps, tramp iron, etc. 

3. Because dormant fuel forms lining 
of pulverizer chamber, wearing parts 
are protected and last longer. 


4. ALL maintenance is done outside the sturdy ‘Giiplicity 
furnace without special tools. . of the STRONG-SCOTT Unit Pulverizer. Reblading 
5. Only ove motor runs entire unit. the rotor (left) takes am hour's sme Py 


STRONG-SCOTT Unit Pulverizers are backed and 
Sag guaranteed by $0 years of manufacturing experi- 
= 24 ig the combustion engineering field. 


Hundreds of installations have been made in 
American cities and several foreign 
Ewe Perotintries. Visit one of these and learn about 
gE STRONG-SCOTT design and dependability first 

hand. 


WRITE FOR BULLETIN 


Send for descriptive Bulletin for complete information. 
Names of customers in your vicinity furnished on request. 


UNIT PULV 
TAFT STREET N. E. MINNEAPOLIS 13, MINN., U.S.A. 
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BURN GAS BURN BURN EITHER 


in Steam Generators Expressly Adapted to the Fuel in your Area 


Installation shows two models of 200 HP. Cleaver-Brooks Steam 
Generators. Foreground model — gas-fired; model shown in rear 
equipped with a combination burner to burn either gas or oil. 


Get Guaranteed 80% Efficiency 
with either Fuel with a 
Cleaver-Brooks Steam Generator 


NSTALL a steam generator equipped to burn the 

available fuel in your area—either oil or gas. Cleaver- 
Brooks offers all three: (1) Oil-fired models, (2) gas- 
fired models, and (3) models equipped with a combination 
burner which permits alternate use of gas or oil, provid- 
ing for a quick change-over from one fuel to the other. 
Equally important—you get Cleaver-Brooks’ guarantee 
of at least 80% efficiency from full load down to 30% 
of rating—with either gas or oil as fuel. 


And that’s not all—more advantages are gained using 
a Cleaver-Brooks “packaged” steam generator. They 
give you clean, smokeless operation—eliminate fuel-ash 


Close-up of com- 
bination burner for 
gas or oil. Oil 
burner shown in 
stand-by position for 
quick change-over, 


handling—require no high or costly stacks—no special 
foundations—fit under low headroom—flexible operation 
to meet fluctuating loads. Fully meet all codes. 


Investigate Cleaver-Brooks Steam Generators—there’s 
a size to fit your needs—15 to 200 p.s.i., 15 to 500 HP. 


CLEAVER-BROOKS COMPANY 


332 E. KEEFE AVE., MILWAUKEE 12, WISCONSIN 


WRITE on your business letterhead 
for free Steam Cost-Calculator —a 
ready-reference slide rule showing 
comparative steam cost when using 
oil, gas or coal as fuel, 


vil 
“Lace STEAM GENERATORS 


ENDUSTRY 


HAVE SERVED FOR MORE THAN FIFTEEN YEARS 
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MIDWEST 


One weld is eliminated when the Midwest 
Reducing Elbow is used to change both direc- 
tion and pipe size in a welded pipe line... you 
make only two welds instead of three. This 
exclusive Midwest Fitting takes the place of 
both a standard elbow and a reducer, as shown 
above. This saves time and money, produces a 
smoother, cleaner, better appearing job. In 
addition, the gradual reduction, smooth curve 
and absence of abrupt neck reduce turbulence. 
Insulation is also easier. 


LDS INSTEAD 


MIDWEST REDUCING ELBOW 


REDUCING WELDING ELBOW 


2 
3 


REDUCER 


STANDARD ELBOW 


SAVES WELDING 
SAVES MONEY 


SAVES TIME 
REDUCES TURBULENCE 
IMPROVES APPEARANCE 


All the advantages of Midwest Standard Elbows 
are to be found in Midwest Reducing Elbows 

. unusual dimensional accuracy, beneficial 
effect of working metal in compression, stress 
relieving, etc. Center-to-end dimensions are the 
same as for standard elbows with which they 
are interchangeable. 


This reducing elbow is one of many Midwest 
Welding Fittings designed to reduce the cost 
and improve the quality of welded piping. Write 
for Bulletin WF-41 for complete information. 


VELDING FITTIN 
‘ 


= 
223 


THE COTTRELL PROCESS OF 
ELECTRICAL PRECIPITATION 4 


EF: GAS CLEANING, smoke abatement and removal of dust, 
fume, tar and other suspended matter from gas, there has been 
one universally accepted process for more than thirty years. In an- 
swer to your special problem, a Cottrell installation incorporating 
this rich experience in research, development and worldwide oper- 


ation means the complete fulfillment of your requirements. 


RESEARCH CORPORATION 


NEW YORK 17. 405 LEXINGTON AVENUE 
CHICAGO 3: 122 $0. MICHIGAN AVENUE 
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@ Five boilers of 5,000 hp total 
rating produce the steam for pow- 


er generation and for heating dry 
kilns. 


The make-up water, taken 
mostly from a near-by log pond, 
contains a high percentage of 
solids, including organic matter. 

Dearborn internal treating 


method and test procedure was 


Cader 


FOR 60 YEARS 


ENGINEERING SERVICE AND WATER TREATMENT 


DEARBORN CHEMICAL COMPANY 
Dept. D, 310 S. Michigan Ave., Chicago 4, IIl. 


recently installed. Since then, 
among other advantages the time 
required to clean each boiler has 
been greatly reduced. 

- Dearborn Engineer studied all 
phases of the water problem . . . 
solved it . . . and now in his fre- 
quent service calls assists the plant 


engineer to maintain good boiler 
efficiency resulting from correct 


water treatment. 


MARR ACCISTECALO 
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@ The superiority of the specialist, in his branch 
of medicine, over the general practitioner, is 
widely recognized today. The same thing is true 
in the manufacture of corrosion-resistant valves. 


This Company makes nothing but valves. And 
we confine our activities entirely to valves of 
stainless steels and other corrosion-resistant 
alloys. We are the only manufacturer who 
specializes to that extent. 


A high degree of science is involved in the 
manufacture of successful corrosion-resistant 
valves. The chemistry of corrosion, the metal- 
lurgy of stainless steels and mechanical engineer- 


ing in the correct design of such valves, are all .. 


included in this science. Such skills are not 
acquired in a day. We have been at it a long time. 
That is why leaders in the process industries 
come to Aloyco for advice on corrosion-resistant 
valves. You, too, will find it profitable to consult 
our metallurgical service on your requirements. 


Aloyco’s new catalog #47 tells the story of this 
specialization and gives full details of alloys, 
types and applications. Send for your copy on 
your letterhead. 
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...in medicine and in VALVE MANUFACTURE 


VALVES AND 


SCREWED AND FLANGED FITTINGS 


ALLOY STEEL PRODUCTS COMPANY, INC. 
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GAS TEMP. 
O LEAVING 
SUPERHEATER 
SUPERHEATER GAS TEMP. 
ENTERING 
ECONOMIZER 


STACK 


GAS TEMP 


AiR PRE HEATER © 
fin 


ECONOMIZER 
+ NOMI 
i4 AIR TEMP. 
ul comBuSTION GAS TEMP LEAVING 
TO BURNER AIR PRE HEATER 
Air/Gas 
ENTERING 
AIR TEMP 


Brown Thermometers increase 
efficiency . . . at every step 


The above pattern shows air/gas temperatures for a typical boiler. Maintaining this temperature 
pattern at each step from the air intake to the stack is important for high boiler efficiency. 


By having a continuous record of these important temperatures, your power engineer can maintain 
high efficiency. Without them, he is operating in the dark . . . inefficiencies show themselves only in 
unexplainably high power costs. 


Brown Recording Thermometers for these points are an economical investment for large or small : 
power plants. The advanced design of these instruments provides a degree of accuracy and utility [ 
never before offered in a thermometer. The special heat treating and stress relieving of the spiral [ 
actuating elements alone is an achievement in manufacturing that means better performance to you. f a 
Brown Thermometers last for years and years . . . but pay for themselves quickly in lower power costs. < ™ 


Your local Brown Engineer will be glad to discuss these steps to increased power plant efficiency 


with you. Write for further information. Send for your copy of Catalog 6708 describing Brown Write for 
Recording Thermometers. Cog Ges 


The Brown Instrument Company, 4490 Wayne Avenue, Philadelphia 44, Pa. 
DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 
Offices in principal cities of the United States, Canada and throughout the world. 


MINNEAPOLIS 


‘| Honeywell 
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Here’s The Cable | 
with the 


PERMANENT 
INSULATION 


that puts 
maintenance money _ 
in the bank 


Rockbestos A.V.C. is specified by steel mills, refineries, 
power companies and manufacturing plants because it won’t 
bake brittle, crack or flow when exposed to operating temper- 
atures up to 230°F. Moreover, this cable is not injured by 
corrosive fumes, grease or oil because it’s insulated with 
impregnated asbestos — which won’t rot or bloom. And time- 
tested installations prove conclusively that Rockbestos 
A.V.C. withstands severe heating and cooling cycles in 
conduit where other types require frequent replacement. 


Couple these maintenance savings with Rockbestos’ greater 
current carrying capacity and it’s easy to see why you'll 
decide on the cable which helps you avoid wasteful mainte- 
nance — and steers those dollars toward the bank! 


Several types for power, lighting and control circuits, 
switchboards and equipment, in 600 to 5,000 volt ratings. 
Write our nearest district office for information or recom- 


mendations. 

ROCKBESTOS PRODUCTS CORP., 620 NICOLL ST., NEW HAVEN 4, CONN. 
NEW YORK BUFFALO CLEVELAND DETROIT CHICAGO 
PITTSBURGH ST. LOUIS LOS ANGELES 


Why It’s Trouble -Free ! 


A tough, non-aging impregnated asbestos 
braid resistant to heat, flame, moisture, 
grease, oil and corrosive fumes. 


e An outer wall of impregnated felted as- 
bestos that won’t dry out, crack, flow, rot 
or burn — also protects varnished cambric 
beneath from heat and oxidation. 


e Varnished cambric for high dielectric 
strength and added moisture resistance. 


e An inner wall of heat and flame resistant 
impregnated asbestos which acts as a baffle 
between the varnished cambric and hot 
conductors. 


e The conductor is perfectly and permanently 
centered in non-flowing heat resistant in- 
sulation that provides greater current 
carrying capacity. 


One of 125 different constructions designed by 
Rockbestos for severe operating conditions in 
ratings up to 5000 volts. 


The Wire with Permanent Insulation 
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The only rotary oil burner specially designed for 


This Steady Heart Means a 


HEALTHY 
POWER 
PLANT 


firing in the elongated furnace of a “packaged” boiler. 


The Preferred Horizontal Rotary 
Oil Burner is the “heart” of the Pre- 
ferred Unit Steam Generator .. . a 
heart that steadily supplies the cor- 
rect amount of oil for economical 
combustion. 

Constant volume of fuel oil—re- 
gardless of variations in temperature, 
Pressure, or viscosity of the oil—is 
assured by the patented “Voluvalve” 
fuel regulation and the dual pump 
reservoir. 

Ignition is reliable and automatic, 
due to the low-voltage hot-wire 
igniter assembly. Thorough atomiza- 
tion of heavy oils is provided by the 


P-2-48 WRITE FOR BOTH 


higher cup speeds, made possible by 
the high-speed belt drive. 
Maximum combustion efficiency is 
achieved throughout the entire throt- 
tle range by an air control device 
coordinated with oil feed control. 
Automatic high-low operation is 
standard on all Preferred Unit Steam 
Generators of 100 H.P. and over, 
and is also available on smaller units. 
Preferred’s Bulletin 175 tells the 
complete story of the Preferred Hor- 
izontal Rotary Oil Burner . . . and 
Bulletin 1000-E describes in detail 
other engineering features of the 
Preferred Unit Steam Generator. 


BULLETINS TODAY. 
PREFERRED UTILITIES MANUFACTURING CORPORATION, 1860 Broadway, New York 23, N. Y. 


Additional Preferred Unit 
Steam Generator Features 


1. Induced (pull-through) Draft—elim- 
inates necessity of building expensive 
stacks. Only a simple vent to the out- 
side air recuired. No escape of products 
of combustion into the boiler room. 


2. Fully Automatic Operation — even 
with Bunker C or No. 6 oil. 


3. Four-pass Down-Draft Gas Travel— 
results in maximum heat absorption. 


4. 80% Minimum Thermal Efficiency— 
proved and guaranteed. 


5. Full Range of Sizes—from 20-500 
H.P., and pressures of 15 to 200 Ibs. 
Two-pass units in 20 and 30 H.P., 15 
Ibs. pressure. 


Four-pass units also available in all 
sizes for 250 p.s.i.g. design on special 
order. Write for complete details of 
these special units. 


PR-156 
— Riggedy 
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Results 
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S305, Types and 
Peatios 


L . 
HORIZONTAL 
MotoReduceR 


In fact, Phillie Gear was one of 
the true Pioneers in the design 
and manufacture of Speed 
Reducers, for Industrial Purposes. 
For every conceivable type of 
Industrial Drive, there is a cor- 
rect type of Philadelphia Speed 
Reducer—and by choosing 
Philadelphia Reducers, you not 
only secure Quolity Products, but 
you place the responsibility for 
their construction and operation 
with one manufacturer (a point 
worthy of serious consideration). 


HIGH-SPEED 
DOUBLE HELICAL 


WORKS 
INCORPORATED Industrial Gears and Speed Reducers 
: ERIE AVE. AND G ST., PHILADELPHIA 34, PA. LimiTorque Valve Controls ; 
NEW YORK + PITTSBURGH + CHICAGO + + + IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO |p 


| PHILADELPHIA SPEED REDUCERS ARE THE RESULTS OF 55 YEARS CONTINUOUS EXPERIENCE 
| 
| 


Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable Iron 
and Steel Chain 


HB (hardened bearing) type 
chain 


BP (bar and pin) type chain 


* 
Finished Steel Roller 
Chains and Sprockets 
All manufacturer's standard, 
size % in. to 21% in. pitch 
Single and Multiple Strands 


Extended Pitch Series in sizes 
1% in. to 4 in. pitch 


* 
Silent Chain and 
Sprockets 
All sizes % in. to 114 in. pitch 
* 


Flexible Couplings 


Roller chain type 
Silent chain type 


The Union Chain and Manvfacturing Company j Ff, 
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What's Interesting About UNION CHAIN’s Plant? 


Principally that it was built for the express purpose of manufacturing 
all types of Steel Sprocket Chains, Accessory Attachments, and.. . 
nothing else. 


This distinction, however unusual in the chain industry, is of no 
consequence unless it means something to you as a user of chain. 
We believe that it does because it provides the twin benefits of 
economy and high quality resulting from specialization. Union's 
plant is a modern, one floor, straight line layout, which receives raw 
materials at one end and ships finished chain from the other in 
quantities which are constantly increasing. 


If some of Union Chain’s production is not already “tagged” for you, 
plan with us now for the day when it will be. 


Sandusky, Ohio, U.S.A. 
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SKILLED 
ENGINEERING 


The difficulties encountered in the fabrica- 
tion and erection of Central Station and 
Industrial Piping are many and varied. 


The high degree of 
skill acquired by 
Navco Engineers from 
long experience in 
solving unusual Piping 
problems is your as- 
surance of economy 
and safety of opera- 
tion. 


CensiIt for 
your next Piping Job. 


NATIONAL VALVE & MANUFACTURING COMPANY « PITTSBURGH, PA. 


MEW YORK ©, CHICAGO © CLEVELAND © BOSTON ATLANTA TULSA sUFFALO 
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types of 


HOT PROCESS 
WATER SOFTENERS 


Send the 
coupon 
for full 


information 


LIQUON has developed FIVE types of Hot Lime- 
Soda Water Softeners to be sure of having 
exactly the right type for every requirement .. . 
a typical example of LIQUON COMPLETENESS 
in Water Treatment Processes and Equipment. 


No matter what your plant conditions, LIQUON 
can therefore provide the most effective and 
economical Hot Process installation. 


This LIQUON sludge-blanket principle produces 
a clearer water and uses less chemical than 
older types of settling tank softeners. It also 
reduces silica more efficiently. 


The COMPLETENESS of LIQUON Service ex- 
tends to EVERY requirement for liquid condi- 
tioning. Whatever your water softening or 
clarifying needs, consult LIQUON for authorita- 


Each type of LIQUON Hot Process Softener 
operates with a deep bed of suspended precipi- 
tated sludge through which the treated water 


tive advice and modern equipment, based on 
more than a quarter century of experience. 
Your inquiries are invited, without obligating 
you in any way. 


percolates. 
LIQUID CONDITIONING CORP., 114 East Price St., Linden, N. J. 
Without obligating me in any way, please send literature on your Hot Process 


LIQUID 
Water Softeners 
CONDITIONING 
CORPORATION 
Engineering Service Representatives in Principal Cities P-2-48 
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R/M’'s flexible metallic packing is a new and valuable addition to the R/M line, recommended 
for use on steam and air rods, centrifugal pump shafts, valve stems and other applications where 
the temperature does not exceed 450°F., and surface speed is less than 600’ per minute. 


Like a fabric packing, this packing is sensitive to gland adjustment, but it has the added advan- 
tage of non-frictional wearing surface. It is constructed of non-frictional metallic foil and asbestos 
yarns, combined with temperature-resistant lubricants and flake graphite. The outer layer is an 


open-mesh, braided cotton jacket. 
This packing is typical of the engineering that goes into R/M products. For special jobs where 


you need packing by prescription, or for the routine work where you demand the utmost in 
dependability, see the authorized R/M distributor near you. 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE & PACKING DIVISION 
Manheim, Pa. + Bridgeport, Conn. + North Charleston, S.C. + Passaic, N. J. 


IT’S “PACKED WITH SATISFACTION” WHEN YOU USE R/M 
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Isn’t thts what 


you want 


FUEL OIL 
HEATER? 


LEAK PROOF 
READILY INSTALLED 


FLEXIBLE CAPACITY 


Just a pipe within a pipe—that's the principle of the Twin 
G-Fin Section. The G-Fin inner pipe, through which the steam 
passes, has longitudinal fins to provide greater surface for 
transfer of heat to the oil flowing through the outer pipe. 


The longitudinal G-Fins provide at least six times as much heat 
transfer surface as bare tubes .. . the result: the Twin G-Fin 
unit has fewer tubes than any other type of heater. 


Leakage between steam and oil cannot occur because there 
are no internal joints. 


The Twin G-Fin Section is easily handled, and can be placed 
close against a wall, ceiling or floor . . . wherever most con- 
venient. Movable supports further assist convenient installation. 


These units are standard and interchangeable. They may be 
arranged in series or parallel; and at partial loads, sections 
may be cut in and out to maintain constant oil temperature. 


The G-Fin heating elements or pipes may be completely re- 
moved from the shells for cleaning, without disturbing the oil 
connections. No special tools are required. 


THE GRISCOM-RUSSELL CO., 285 MADISON AVENUE, NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 


twin G- FIN SECTION 


The Univertal Heat Exchanger 
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Simple FOXBORO Control System operates 
screen whenever suction level drops... 


ERE'S AN EASY. inexpensive way to make sure 

that your condenser well won't go dry if exces- 

sive refuse causes sudden plugging of the travel- 
ling screen. 

Foxboro Travelling Screen Control supplements 
periodic screen-timing with a judgment” that’s almost 
human. By continuous measurement of water level 
on each side of the screen, this sensitive control sys- 
tem independently starts the cleaning action when- 
ever a predetermined safe differential is exceeded. 
When correct levels are again restored, it automati- 
cally shuts down screen and spray motors. In case 
of unusually severe fouling of the screen, the con- 
troller can also operate a warning signal. 


Write for complete information on Foxboro Travel- 
ling Screen Control and Bulletin 184-4 containing 
details of Foxboro Rotax Controllers. The Foxboro 
Company, 68 Neponset Ave., Foxboro, Mass., U. S. A. 


RECORDING CONTROLLING INDICATING 


OXBORO 


REG. VU. S. PAT. OFF. 


eliminates chattering of control relays; constant 


ROTAX 
: Liquid Level Controller | 
The “heart” of Foxboro Travelling Screen 
Control. An extremely simple, positive-operat- 
ing controller that translates level differential 
into operation of motors. In addition, it can . 
operate a warning horn or light in case of 
unusually severe plugging. 

Exclusive Rotax features include: positive 
electrical contact; special lock-up circuit which 


brush pressures; self-cleaning platinum contact 
surfaces; easy setting of control point; and free- 
dom from maintenance. j 


SCHEMATIC DIAGRAM, left, shows 
simplicity of Foxboro Travelling 


Screen Control System. Water level 


differential through the screen is 


continuously measured by bubble 
tubes. The Foxboro Rotax (electric) 
Controller starts and stops the screen 


and spray motors, as required to 


maintain safe differential. 
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lle 


serving 


rial boilers. An insulating, refractory 
corrosion-resistant lining 2% inches 


For booklet, “CONCRETE LININGS IN STEEL STACKS,” write LUMNITE DIVISION, Universal Atlas Cement 
Company (United States Steel Corporation Subsidiary), 135 East 42nd Street, New York 17, New York. 
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TRANSFORMERS 


Penflex metal hose cuts replacement time ' 
--- reduces costs...speeds power resumption 


Replacing faulty 220,000-volt transformers in a mam- 
moth hydro-electric power station became a lengthy, 
troublesome task for one Eastern utilities company. 
When one of these 12 giants needs repairs, a spare 
has to be put in its place and quickly connected to 
cooling water pipes before resumption of service. 
But since no two transformers are precisely alike, 
it was difficult to line up pipe flanges for bolting. 
Often special ““wedges’’ had to be machined and 
inserted to obtain tight sealing . . . pipes had to be 
heated and bent . . . power output was delayed. 
Troubles soon disappeared when Penflex engineers 
recommended 4" bronze interlocked flexible metal 
hose assemblies. Now, transformers are switched in 


almost 3 less time. Connections are quickly made 
because flexibility of hose allows for misalignment. 
Special machining and bending an are 
eliminated . . . power is speedily resumed . . . man- 
hours reduced. 

Penflex ‘“‘Flexineering’’ (the science of engineer- 
ing each type of flexible tubing to the problem) can 
help you iron out production wrinkles easily, eco- 
nomically. It will pay to know more about Penflex 
tubing layout service, streamlined for quick solution 
to your problems on flexible transmission of liquids, 
air, gases, or light solids. For complete service on 
flexible hose, tubing and couplings from Y%"' I. D. to 
30” I. D., write today to... 


PENFLEX SALES COMPANY 


Division of 


PENNSYLVANIA FLEXIBLE METALLIC TUBING COMPANY 


Powers Lane 


Philadelphia 42, Pa. 


BRANCH SALES OFFICES—BOSTON @ NEW YORK @ SYRACUSE @ CLEVELAND @ CHICAGO @ HOUSTON e LOS ANGELES 


Copyright 1948—Penflex Sales Co. 
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Is there any wonder that out in the 
field, where approval is based on performance 
under actual operating conditions, industry has 
put its O.K. on Walworth Steel Valves? 
Tough ... wear resistant . . . dependable, 
these valves are produced in gate and globe 
types, in sizes to cover practically every serv- 
ice requirement. They are excellent examples 
of Walworth leadership . . . leadership that has 
made the Walworth valves famous through- 


= out the world. 
“s Walworth Catalog 42 gives complete informa- 
is, tion regarding Steel Valves as well as the full 


line of Walworth valves and fittings in bronze 
and iron. Your copy may be obtained upon re- 
quest. Whenever you need valves — whether 
steel, bronze or iron — remember Walworth for 
dependability, economy, and long service life. 


WALWORTH 


valves and fittings 
60 EAST 42nd ST., NEW YORK 17, N. Y. 


oo DISTRIBUTORS in PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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These overhead condensers, designed and built by 
Lummus, are now in service at a well known petro- 
leum refinery. Shell diameter is 36 inches; tube 
length, 16 feet; total surface, 5970 square feet. 


Any engineer knows that exactness is essential in you information about any of the kinds of equipment 
manufacturing stacked equipment—like these over- listed below. 
head condensers. So it would be superfluous to say 


“Lummus accuracy is an outstanding feature . . .” g 
What's significant is this: With all equipment THE LUMMUS COMPANY 
Lummus produces, such precision extends from design 420 Lexington Avenue, New York 17, N.Y. 
board to final assembly—and operation. 
The inevitable result is performance that meets the 
customer's requirements 100%. 


Your requirements will receive the same quality of 


. f Atlanta + Boston + Chicago + Cleveland + Corpus Christi 
attention from Lummus. Detroit + Houston + Fort Worth + Philadelphia + Pittsburgh 
Our Heat Exchanger Division will be glad to give Minneapolis + Rochester + St. Louis + San Francisco 


Buenos Aires + Honolulu + Manila + San Juan, P. R. 


LOOK TO LUMMUS FOR: Heat Exchangers @ Process Condensers @ Reboilers ¢ Steam Generators @ Steam Jet Refrigeration 
Steam Surface Condensers ¢ Barometric Condensers @ Steam Jet Air Ejectors e Evaporators e Boiler Blowdown Heat Exchangers 
Fuel Oil Heaters @ Lubricating Oil Coolers e Pipeline Coolers e Feed Water Heaters e Jacket Water Coolers 
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Peabody Solves ! 


COM BUSTION Problems 


Whether it's a problem requiring versatility of fuel-burning 
capacity, wide-range operation, increased efficiency, 
decreased costs, or some certain problem unique 

to your individual plant, you can depend on 

Peabody Engineers and equipment to solve your 
combustion problem efficiently and effectively. 


A few recent typical Peabody installations... 


@ A large West Coast utility required a standby steam plant 
; that could pick up a full load of 75,000 KW instantly from 

5,000 KW — without warning — in case of hydro failure. 

Peabody's extreme Wide Range Constant Differential Pump 

System and other Peabody equipment actually delivered 

on test 670,000 Ibs. of steam in 5 seconds! 


@ A large housing development required not only an extremely 
. efficiently controlled heating plant for 1,200 families but also 
several unusual requirements in regard to safety, maintenance and 
accurate control — not to mention drastic architectural limitations 
on allowable stack height. Peabody Burners, firing under positive 


furnace pressure and minutely controlled, permitted 
smokeless operation with only a 6-foot stack! 


t 
@ A famous, large Eastern hospital required increased steam 
capacity but lacked physical space for additional boilers. 
Peabody Engineers and Peabody equipment converted the plant 


from coal to oil, and delivered the required increase in load 
even though furnace dimensions were extremely restricted. 


If you have a combustion problem — no matter what the fuel may be — on any boiler 


from 100 HP and up, contact your nearest Peabody representative or write direct. 


Bn FIFTH AVENUE * NEW YORK 19, N. 
- Offices in Principal Cities 


B-6 
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MADE for Boiler 
Feed Service- 


“Buffalo” RR Pumps are setting performance rec- 
ords in hundreds of installations. They are ideally 


CLASS ‘‘RR’’ 


suited to the rugged boiler feed job. MULTISTAGE 
These pumps are heavy-duty in every respect. PUMPS — 
Extra large bearings — extra deep stuffing boxes to CLEAR 
hold more rings of packing — extra large rotors and quips, ANY 
shafts —- accurate machining and fitting go into TEMPERATURES 
their construction. “Buffalo” RR pumps are hy- 
draulically balanced—give high efficiencies of 75% —20 TO 900 
and more. GPMCAPACITIES |§é 
= Bulletin 980-B gives all specifications, sectional —UP TO 1500’ 
views, elevations and performance data. Write for HEADS 
your copy—see why you get peak efficiency and 
real life expectancy in “Buffalo” RR Two Stage and ~~ a 
Four Stage Pumps. ABOUT 75% 
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Pumps, 


488 BROADWAY 


Canada Pumps Ltd., Kitchener, Ont. 


RUGGED, PRECISION CONSTRUCTION — FOR 


BUFFALO, N. Y. 


LONG 
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pauses 


NEWARK NEW ORLEANS NEW YORK PHILADELPHIA 


ANTI 


hase 


WATERBURY 91, CONNECTICUT 


_ THIS IS THE CHASE NETWORK . 


ALBANY? ATLANTAt BALTIMORE BosTON CHICAGO CINCINNATI ‘CLEVELAND DETROIT noustost INDIANAPOLIS KANSAS city, Mo. Los ANGELES MILWAUKEE MINNEAPOLIS 
PITTSBURGH PROVIDENCE ROCHESTERt SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON (tindicates Soles Office Only) 


. handiest way to buy brass 


Condenser ‘Tubes 


Not so much chance of your condenser 
tubes turning into a useless mass of soft, 
spongy copper—not if those tubes are 
Chase Antimonial Admiralty.The antimony 
in these tubes keeps the zinc under better 
control ... locked in, year after year. 


Look at the record: millions of pounds 
of Chase Antimonial Admiralty have been 
used in installations since 1935. And their 
resistance to dezincification has been 
remarkable. 


Give your condensers the benefits of 
this longer tube life... you pay no more. 
*U. S. Pat. No. 2,061,921 


We tHe 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


MONIAL ADMIRALTY* 


for 
BRASS & COPPER 


243 


ag 
also carried 
yinson supply Co., wish 
grass g Co. 
poustor 


Neither snow 


\ 


ERE’S a thermal system that gives you all the 
advantages of mercury actuation on applications 
requiring long lengths of connecting tubing under al- 
most any conditions without loss of accuracy! The reason 
is Taylor Accuratus Tubing which automatically com- 
pensates for ambient temperatures between point of 
measurement and instrument. Now standard with 18-8 
stainless steel from tip of bulb to instrument case. 


it has these new advantages: 

Corrosion resistant. 

Tougher . . . withstands more bending and vibration. 
More easily installed . . . more flexible. 

More adaptable to limited space . . . bulbs are smaller. 


Plus these inherent advantages of Taylor mercury 
tube system: Uniformly graduated charts; great power 


TAYLOR INSTRUMENTS 
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MEAN ACCURACY 


and dependability; short ranges within limits of — 40° 
to +1000° F.; low initial cost. 


IDEAL FOR APPLICATIONS LIKE: 
Steam lines + Desuperheaters + Blowdown lines 
Flue gases * Generator air coolers + Condensers 


Soot blowers + Feedwater lines «+ Economizers 


We make a complete line of thermal systems—mercury. 
vapor, gas, organic liquid—each with its own distinct 
advantages. Whatever temperature problems you face. 
call your Taylor Field Engineer or send for Catalog 76). 
Or write Taylor Instrument Companies, Rochester. 
N. Y., or Toronto, Canada. Instruments for indicating. 
recording and controlling temperature, pressure, humidity. 


flow and liquid level. 


FIRST 
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These orientai irrigation engineers know 
more about callouses than corrosion. If 
their power efficiency drops, chances are 
a charley horse is the cause, and not in- 
crustation. 

Water conditioning won’t cure a 
charley horse, that’s certain . . . but it 
can teduce the costly problems of scale 
and corrosion wherever water is used 
for power, process, or cooling. 

In this respect Bird-Archer has been 
a rea! help to industry for more than 60 
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years. Bird-Archer chemists and engi- 
neers...specialists in water conditioning 
. . . have been successfully keeping op- 
erating costs down, efficiency up, and 
lengthening the life of water and steam 
handling equipment. 

Bird-Archer offers a complete 8-point 
service, all or any part of which is avail- 
able to you. For full details of how Bird- 
Archer services can best help you, ask 
to have a Bird-Archer representative 
pay you a visit. 


THE BIRD-ARCHER COMPANY «+ 400 Madison Ave., New York 17, N.Y. 
Philadelphia, Pennsylvania + Chicago, Illinois « Montreal, Canada 


* Water 
Treatment? 


THE BIRD-ARCHER 
8-POINT 
WATER TREATMENT 
SERVICE 


. Study of all available 


water sources 


. Plant Survey 

. Laboratory Service for 
scientific analysis 

. Development of  treat- 


ment and control systems 


. Instructing plant staff in 


the operation and control 
of the treatment system 


. Furnishing properly pre- 


pared treatment materials 


. Specifying any equipment 
necessary 
. Regular check-ups by 


service engineers 
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complete boiler 
tube service/ 


Line error is completely eliminated 
AMERICAN Mercury Actuated Dial 
Thermometers with the new magic pulse 
self-compensating capillary tubing which 
automatically corrects for ambient tem- 
peratures along the line. 


The comprehensive AMERICAN line 
of Vapor, Gas and Mercury actuated Dial 
Thermometers—each built for a specific 
purpose—has represented the ultimate 
in accuracy and durability for nearly a 
century. The magic pulse self-compensat- 
ing tubing now permits a wider applica- 
tion of the advantages inherent in mercury 
actuation. A Manning, Maxwell & Moore 
field engineer is available in your locality 
to demonstrate this new feature and help 
you select the correct instrument for your 


particular service. 


American Glass, Dial and Recording Ther- 
mometers are sold by leading distributors every- 
where. Write to them or to us for information. 


Industrial Instruments 
A Product of 


MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 


Makers of ‘American’ Industrial Instruments, Hancock Valves, Ashcroft Gauges 
Consolidated Safety and Relief Valves. 
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Golden-Anderson 


Valves 


Installed in Boiler Room 
of Merchandise Mart 


Chicago, Illinois 


Since 1930seven giant Golden-Anderson 
Valves have been protecting life and 
property in Chicago’s Merchandise Mart. 
Although there is a handwheel for 
manual test operation, these valves are 
ready to perform automatically these 
three vital functions: 


(1) Cut in a boiler whenever its pres- 
sure equals line-header pressure. 


(2) Isolate a boiler whenever its pres- 
sure, from any cause, is lower 
than line-header pressure. 


= 


(3) Prevent steam flow from boiler 
pressure by means of differential 
shot pilot valve functioning. 


For Engineered-Protection Valves on 
your most difficult application, write 
Golden-Anderson today. 


CA GOLDEN-ANDERSON (ZZVE ie CO. + Keenan Bldg. - Pittsburgh 22, Pa. 
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does not wear out 
why throw it away 7 


LEADERS IN AMERICAN 
INDUSTRIES RE-REFINE 


RAILROADS FLEET 
PUBLIC OPERATORS 
UTILITIES 


INDUSTRIAL AIR 
PLANTS TRANSPORTATION 


Re-refining with Retrol* fully restores used oils 
(often discarded) to excellent quality in one com- 
plete, economical process. This fact has been proven 
by engineers in leading industries and in transpor- 
tation companies, wherever oils are used. 


what is 
Retrol is a highly activated 
Retrol? adsorbent manufactured 


specifically for the re-refin- 

ing, decolorizing, purifying and filtering of used oils. 

Re-refining with Retrol does the entire money- 

saving job — using proven petroleum refinery prin- 
ciples — distillation, adsorption and filtration. 

Send for free booklet —“American Industry Speaks.” 


-Re-refine with 


FILTROL CORPORATION 
634 South Spring Street 
Los Angeles 14, California 


Please send me your book entitled ‘American Industry Speaks.’’ 
Company 


Nome of Individual Title 
Address 


City Zone State 
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119 manufacturers’ catalogs totalling 884 cata- 
log pages instantly accessible in the 1948 
Sweet's File for Power Plants. 


There, right in your office, you will find up-to- 
date, useful and comprehensive information on 
forms, characteristics, performance and use of 
a wide range of materials, equipments and 
services. 


Manufacturers’ catalogs in Sweet's File are in- 
dexed by company name, by product and by 
trade name, so that you can find the informa- 
tion you want instantly—whenever you need it. 


SAVE TIME — SAVE TROUBLE 
LOOK IT UP IN SWEET’S.... 


Sweet's is always working to build a bigger and 
better file of manufacturers’ catalogs so that 
buyers and sellers can get together faster and 
at lower cost. If you would like other manufac- 
turers to include catalogs on their products in 
your Sweet's File, please send us their names. 


If Sweet's File for Power Plants is not available 
in your office, please address request for appli- 
cation to: 


Sweet's Catalog Service 


Distribution Dept. 
119 West 40 St., New York 18, N. Y. 
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OPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


“Bei dgeport” Headquarters for BRASS, BRONZE, and COPPER 
ca. 


The Selection and Maintenance 


of Evaporator Tubing 
Wide Range of Copper-Base Alloys To Resist Corrosion 


Aside from the maintenance of con- 
denser tubes in steam surface condensers, 
operators in power plants, land stations 
and on ships have the problem of selecting 
and maintaining tubing in many other 
types of heat exchangers. Tubes of various 
alloys are the functional elements of im- 
portant auxiliary equipment such as evap- 
orators, feed water heaters, lube oil cool- 
ers, generator coolers, boiler blow-down 
heat exchangers, condensate coolers, fuel 
oil heaters, economizers, gland steam con- 
densers, inter and after coolers, etc. Differ- 
ent alloys are required to successfully 
withstand the various types of corrosive 
attack, wide temperature ranges, and ex- 
treme variations in pressures. Since the 
breakdown of any one unit due to failure 
of the tubing may lead to reduced opera- 
tion or serious shutdown, the selection of 
the tubing alloy which will stand up satis- 
factorily is most important. 


Clean Boiler Water Essential 


The trend toward higher and higher 
steam pressures in power plants calls for 
very pure feed water to minimize scaling 
and corrosive attack. 


The most widely used method for re- 


i 


Evaporator with tube bundle partly withdrawn from the shell. Photo, courtesy Griscom-Russell Co. 


moving objectionable dissolved and sus- 
pended solids is through evaporation of 
the incoming water. For this purpose the 
shell and tube type evaporator is gener- 
ally used. Here the tubes are either 
straight or coiled. 


The steam leaving the evaporator is 
piped to a heat exchanger which is tied 
into the feed water heating circuit. The 
solids or suspended matter are left behind 
in the evaporator in the form of sludge or 
scale which can be easily removed. The 
distilled water is regarded as being very 
desirable because it contains practically 
no solids. 


The use of distilled water does not 
mean that boiler water conditioning is not 
required. But it does follow that definite 
reduction in boiler difficulties is obtained 
since the brunt of corrosive attack is trans- 
ferred from the boiler to the evaporator. 
In the boiler, tube burn-outs are consider- 
ably less likely to occur when scales do not 
form on the surface of the boiler tubes. 


Where an adherent scale forms on the 
evaporator tube surface it is loosened by 
heating the tubes with steam, then shock- 
ing them by the passage of cold water. 
This cracks or peels off the scale. If fea- 
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sible, pretreatment of the water going to 
the evaporator appears desirable since it 
reduces the frequency of evaporator 
cleaning. 


Excessive Corrosion Through 
Hot-Wall Effect 


Occasionally, corrosion pitting, local- 
ized beneath deposits of sludge or scale, 
may be encountered on the evaporator 
tube surfaces. This is known as the “hot- 
wall effect.” 


Briefly, the mechanism of the hot-wall 
effect consists of the formation of hot 
spots under bubbles of gas, salts or debris 
which act as heat insulating barriers and 
hinder the water from cooling the metal 
surface. The temperature beneath the gas- 
bubble or deposit approaches that of the 
steam and this relatively high tempera- 
ture markedly accelerates the rate of cor- 
rosion at that point. In evaporators de- 
posits should be removed as often as pos- 
sible in order to constantly shift the points 
of attack. 


Copper-Base Alloys Are 
Corrosion-Resisting 


Evaporator tubes must be able to with- 
stand the combined action of steam on 
their inside surfaces and the salt-laden 
water on their outside surfaces. The high 
concentration of salts which accumulates 
in the evaporator requires that the hot 
metal surface be capable of withstanding 
the action of these salts. The concentra- 
tion and nature of the salts varies from 
one locality to another. In inland power 
stations using fresh water, metals such as 
Copper, Admiralty, Red Brass and Muntz 
Metal are giving excellent service. On 
board ship, using sea water, Copper evap- 
orator tubes have been very extensively 
used for years. Recently 70-30 Cupro 
Nickel has been used in increasing quan- 
tities in the form of sheet for shells, heads, 
and tube sheets; tubing and piping for use 
in contact with sea water. 


On the basis of the performance of 
Duronze IV* (arsenical aluminum bronze, 
95% copper, 5% aluminum) in handling 
strong salt solutions in evaporators in salt 
refineries, it appears likely that this alloy 
will have more extensive application in 
connection with feed water evaporators. 


More detailed information concerning 
the composition and characteristics of 
Bridgeport condenser and heat exchanger 
tube alloys is given in Bridgeport’s 120- 
page Condenser Tube Manual. For tech- 
nical assistance in the selection of the al- 
loy which will best serve you we offer 
assistance from our experienced labora- 
tory staff. Contact our nearest District 
Office for any services we can render. 

*U. S. Pat. No. 2,093,380 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS 


COMPANY, 


BRIDGEPORT 2, CONN. 


Mills at Bridgeport, Connecticut, and Indianapolis, Indi * In Canada: Noranda Copper and Brass Limited, Montreal 
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Hi-Pressure Gage Glasses 


Round, Tubular and Flat Type 


higher gas pressure. 
Direct operated and full ported. 
RUBBER GAGE bk — 35 For Industrial Furnaces, Gas Fired 


Boilers, Heat Furnaces 


Inclined tor 

_K-3B's range in operating pres- 
sures suitable for all domestic gas 
applications and up to 10 Ib. 

operating pressure for industrial 
use. Available %” to 6” LPS. 
All K-3B's are humless, two-wire— 
current failure, all internal 
are corrosion resistant. 


Spr Ty bom GENERAL J|CONTROLS 


and Forged 
Send for Catalog 48P 801 ALLEN AVENUE 1, cate 
Glow Controls 


Manufacturers of Automatic SLENDALE 
BRANCH OFFICES AND DISTRIBUTORS 
Cnn WATER COLUMN & GAGE CO. IN ALL PRINCIPAL CITIES 


LIVINGSTON, N. J. LIVINGSTON 6-1400 


HORIZONTAL CHEMICAL FEEDER 


AUTOMATIC 


Stumped by a problem of precise, timed 
feeding? A Black, Sivalls & Bryson 
Chemical Feeder accurately injects liq- 
uids into high-pressure lines, treating 
chemicals into flow lmes, paraffin sol- 
vents into well casings, methanol into 
gas lines . . . handles many other 
similar jobs in refineries and process 
industries. Operates inexpensively on 
air or gas pressure of 20 to 50 psi. 
Achieves wide flexibility of discharge. 
Equally efficient with light or heavy 
viscous chemicals. 


BUCKS PRESSURES SPECIFICATIONS 


UP TO 10000 psi Maximum Chemical Output per Day— 
12% gallons with %” piston; 50 gallons 
with %” piston. 


Capacity of Chemical Tank—10 gallons. 
Piston Sizes—%” and %” 

Overail Size—1'2" wide—3'3" long— 
2'1” high. 


Available for immediate shipment. 
Your nearest B S & B Sales Engineer 
has complete specifications and details. 
Call him today ... or write the Execu- 
tive Offices, Black, Sivalls & Bryson, 
Power and Light Building, Kansas City 6, 
Missouri. 


FOREIGN INQUIRIES INVITED Cable Address: BLACK, KANSAS CITY, BSA 


. BLACK. SIVALLS & BRYSON. INC. 


KANSAS CITY, MO. OKLAHOMA CITY, OKLA 
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Other Ernst Specialties & 
we given Catalog No. 43 P a 
NEW PLASTIC GUARDS 
SIGHT FLOW INDICATORS 
SPLIT-GLAND WATER GAGE Fig. 
HIGH & LOW ALARM COLUMNS 
MICA SHIELDS AND GASKETS 
fig 12 AND OTHER HELPFUL TIPS ON i 
BOWER ROOM SAFETY 
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Entrust Your Complete 
Piping System Job 
to Experts 


‘La fabrication and erection of a lastingly 
efficient and reliable piping system requires a 
distinctive engineering technique, specialized 
manufacturing facilities, broad experience in di- 
versified piping applications, and skill in meet- 
ing and solving present-day erection problems. 

These requirements are met when you place 
your complete piping job in the hands of P. P. &E. 
Our responsibility begins with the blueprint and 
ends only when the system is in operation. 

Sub-assemblies are shop fabricated under 
ideal conditions, stress-relieved, pressure-tested, 
checked for dimensional alignment, cleaned and 
inspected, and shipped ready for accurate 
assembly. Field erection, which is done by 
skilled, specially trained craftsmen, is thereby 
expedited. 

By entrusting the complete piping system to 
P. P. & E. you obtain greatest efficiency—in its 
manufacture, erection, and operation. There's a 
P. P. & E. system in your neighborhood. Our 
nearest representative will give you further 
information. 


AND EQUIPMENT COMPANY 
10 Forty-Third Street—Pittsburgh, Penna. 


Woolworth Building, New York Peoples Gas Building, Chicago 
Chamber of Commerce Bidg., Indianapclis Public. Square Building, Cleveland 
Book Tower, Detroit 10 High Street, Boston 

525 Market Street, Son Francisco Heights State Bank Bidg., Houston 
Whitehead Building, Athanta 
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FUEL OIL 


PUMPING 
AND 


HEATING 


P-857—Model M 2S2H Unit, Size No. 15, Twin Steam Pumps 
Size 54” x 34” x 5”, Twin Tubular Type Heaters. 


... prepare for combustion 
heavy fuel oil for all 
types of oil burners 


National Airoil Fuel Oil Pumping and Heating Units 
are especially designed to prepare for combustion 
what is commonly termed No. 6 or Bunker C Fuel 
Oil. They will draw fuel oil from above ground or 
underground storage tanks, preheat it to the proper 
temperature and deliver it to Oil Burners at an even 
pressure, best suited for type of burners used. Our 
Fuel Oil Pumping and Heating Units are the result 
of years of experience and come completely equipped 
ready for steam, exhaust, condensate, oil suction, oil 
return and where motor driven pumps are used, elec- 
trical connections. All valves, regulators, etc., are 
readily accessible and piping arrangement is easily 
understood. These compact, space-saving units are 
available in a range of sizes and models in both 
Medium and High Pressure types. For complete de- 
tails, write for our Bulletin 40—very interesting and 
informative. 


THOWAL/ [BURNER CO., INC. | 


Mam & tactary 1251) SEOGLEY AVENUE PHILADELPHIA 34 PA 
(ew Dad Bent Bide. Houwee 
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— A practical manual 
packed with sound solu- 
tions to metering and con- 
trol problems 


Just Published! 


INSTRUMENT and CONTROL 
MANUAL 


for Operating Engineers 


By EUGENE W. F. FELLER 


(Operating Engineer; Associate Editor, Power) 


500 drawings 


and charts 


426 
pages 


$6.00 


16 thorough chapters 
cover operation and 
maintenance of indi- 
cators and 
trollers— 

Simple Liquid-level 


con- 


Temperature 

Elements 

Characteristics of 
ited 


es 
Temperature Valves 
Hygrostats and 
Psychrometers 


+ Control Mechanisms 
Control Systems 
Controller 


Applications 


Feed-water Control 
Mechanical 


Governor 


» Mand Valves and 


Piping 


+ Traps and 


Condensate Systems 


SEE THIS BOOK 
10 DAYS FREE 


@ Here is an up-to-date guidebook for the man in 
the plant who wants fingertip information on the prin- 
ciples of control, and on the construction and operation 
of indicators and controllers of all types. It describes 
and illustrates the most modern instruments for meas- 
uring and controlling liquid levels, pressure, tempera- 
ture, speed, and humidity—it provides trouble-shooting 
data that enables you to keep control systems function- 
ing with a minimum of error and time-loss. 


Concise analysis of each instrument 


This handy manual takes up the mechanical charac- 
teristics and efficient operation of each important unit 
now available, showing cross-sectional views and 
schematic diagrams to clarify the operation of every 
part. It includes vital information concerning the 
physical reactions various controllers introduce into 
systems—shows vou how and where indicators and con- 
trollers should be installed for best results, 


Send no money. Just 
mail the coupon be- 
low to get your é 
free-trial copy \ 
of this valuable > 
handbook. 


IMDUSTRIAL OIL BURNERS, GAS BURNERS, FURMACE EQUIPMENT 


McGRAW-HILL BOOK CO., Inc., 

330 W. 42d St., NYC 18 

Send me Feller’s INSTRUMENT AND 
CONTROL MANUAL FOR OPERAT- 
ING ENGINEERS for 10 days’ examina- 
In 10 days I will remit 
$6.00 plus a few cents postage or return the book 
(Postage paid on cash orders.) 


tion on approval. 
postpaid. 
Name 
Address 


City and State ...... 


Company 


Position 


(For Canadian price, write McGraw-Hill Co. of Canada Ltd., 
12 Richmond Street E., Toronto!.) 


POWER @ February 1948 


Up-to-the-minute 
information 
\ 
INDICATORS 
CONTROLLERS 
o 3. Head Meters 
6. } 
8. 
9 
4 
: 
252 


1948 


POWER ® February 1948 


MATCH 


NORTON REFRACTORIES 


HEREAS Norton Special Refractories are a match 

for the high temperatures found in many indus- 
trial operations, the popularity of Norton’s CRYSTOLON 
Brick for use in boiler furnaces can be attributed to much 
more than their refractoriness. CRYSTOLON Brick have 
a very hard surface and a very dense surface in the 
sense of low porosity and permeability. These brick not 
only are resistant to abrasion caused by the moving 
fire bed, but also their dense surface resists the pen- 
etration of molten slag. The original surface of the brick 
remains unaffected for long, trouble-free service. These 
brick are made with a high percentage of top quality 
silicon carbide plus a small percentage of refractory 
bond. They possess great refractoriness, great strength 
at elevated temperatures, and strong resistance to spal- 
ling. CRYSTOLON Brick will pay for themselves through 
elimination of both maintenance cost and difficulties 
that result in lost time. The Refractories Division of 
Norton Company has specialized in tough, high tem- 
perature problems. We are glad to specify the correct 
Special Refractories for your plant. 


NORTON COMPANY, WORCESTER 6, MASS. 
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HOPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 


Non-Deaerating 
a 


Write for Bulletin 
The Hoppes Mfg. Co., Inc. 


Established 1881 


SPRINGFIELD OHIO 


in your Steam System 


DIESEL 
ENGINES 


A SPECIAL SECTION 


In its April issue, POWER will 
commemorate the 50th Anni- 
versary of the American diesel 
engine with a comprehensive 


survey of modern engines. 
Watch For It! 


The CORAVOL-ZONE—indicated by the shaded area in the diagram—includes 
every part of a steam system not accessible to beiler feed water treatment. 8 
tt includes the boiler above the water line, steam lines, condensate return 6 
lines, radiators, valves, traps and equipment. This zene can new be 
reached and protected against rust and corrosive action—by CORAVOL. 


SAVES YOU COSTLY 


Pipe Repairs, Replacements, 
Maintenance Labor, Hours 
and Days of Shutdown Loss 


CORAVOL in your steam system (1) pre- 
vents corrosion in steam and condensate 
lines, (2) cleans out clogging rust de- 
posits resulting from previous corrosion. 
Thus, CORAVOL protects lines; increases 
effectiveness of heat transfer surfaces; re- 
stores original capacity of lines and the 
operating efficiency of valves and traps. 


CORAVOL is ot a boiler feed water treat- 
ment—it is designed expressly for use in 
steam systems. Because CORAVOL vola- 
tilizes and condenses with the steam, it 
circulates throughout your entire steam 
system and protects all zones from corro- 
sive attack. 


The use of CORAVOL in steam systems is 
covered by U. S. patent No. 2053024. The 
Western Chemical Co., owner of this pat- 
ent, grants licenses under which volatile 
amines purchased from other sources may 
be used in steam systems upon payment 
of royalty to Western Chemical Co. 


WRITE TODAY for complete FREE data 
about the CORAVOL process. 


CORAVOL is part of a complete 
technical service which provides 
special formulas of treatment for: 
Boiler Feed Water . . . Hot Water Supply 


. . . Refrigerating Brine . . . Cooling and 
Condenser Water . . . Rapid Scale Removal 
Coagulation . . . Algae Control. 


57 Years of Experience in the Chemical Treatment of Water 


WESTERN CHEMICAL CO. 


713 WASHINGTON KANSAS CITY, MO. 
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One of a series ¢f messages to help you increase your understanding of business paper advertising, and its effect on your business. 


Why you and your 


advertising manager 


OM WHERE YOU SIT, advertising may look like 

the “glamour department” of your company — 
necessary, of course, but pretty far removed from 
the hard-headed realities of the production line. 


But take a closer look. In one respect, the adver- 
tising manager’s job bears a striking resemblance to 
your own. 


You're production-minded. You’re concerned with 
anything that will improve plant procedures, speed 
up assembly time, prevent waste, and reduce the 
manufacturing cost per unit. 


And that is precisely where you walk arm-in-arm 


with your advertising manager. Because he thinks 
the same way about the manufacture of a sale. 


are partners 


What are the ten ways to measure the results of your business paper 


The whole process of selling and distribution are 
his assembly line. And every time he can reduce the 
unit cost of a sale by so much as a few cents, he 
increases your company’s chance to show a profit. 


Ask him for a definition of advertising, and he will 
probably tell you that it is simply mechanized selling, 
a machine that multiplies the productive capacity of 
the sales force — seeking out prospects, arousing their 
interest, creating a preference for the things your 
company makes. 


And when it is concentrated among the hand- 
picked readers of business papers, advertising becomes 
the most efficient machine this partner of yours has 
found for lowering the cost of producing a sale. 


advertising? You'll find the answers in a recent ABP folder, which we'll 
be glad to send you on request. Also, if you'd like reprints of this adver- 
tisement (or the entire series) to show to others in your organization, you 


may have them for the asking, 


POWER 


is one of the 129 members of The Associated Business Papers, 
whose chief purpose is to maintain the highest standards of editorial 
helpfulness—for the benefit of reader and advertiser alike. 
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ELIMINATE 


SILICA 


ON TURBINE 
BLADES 


@ Here’s why ILLCO-WAY “SOLIDS-FREE” WATER for boiler make-up is 
used more and more by central stations and high-pressure industrial steam: 


To eliminate turbine blade deposits caused by 
presence of silica. 


To eliminate deposits on evaporative surfaces. 


To eliminate shut-downs for turbining and 
cleaning. 

To maintain boiler-water concentrations at an 
extremely low level. 

To secure high-quality steam free from carry-over. 


To reduce boiler blow-down to an insignificant 
degree. 


formerly available only by evaporation, is now 
readily available, af a fraction of the cost of 


evaporation, by means of ILLCO-WAY De-ionizing Equipment. 


Power plant engineers and other operating executives are turning, more and 
more, to the ILLCO-WAY method for solution of boiler water conditioning 
problems. Why don’t you investigate? 


For practical application of ILLCO-WAY’s synthetic-resin technology and 
design developments, write for latest literature today. 


WATER TREATMENT COMPANY 
853-2 Cedar Street, Rockford, Illinois @ 7310-NN2 Empire State Bldg., New York City 


ionXchange 


Water Treating Equipment 


Complete equipment for Chemical Processing: Purification of industrial wastes, Separation of 
Chemical Solutions, Purification of Chemical Solutions, Reclamation of Valuable Constituents 


Wuere To Buy 


Featuring additional products and 
specialties for power plants 


Industrial 
Waste 
Burners 


AMERICAN 
CHIMNEY CORP. 
141 Fourth Ave. 
| New York City 
“BRANCHES: BOSTON 


PHILADELPHIA - BUFFALO 
~ CLEVELAND + DETROIT 


Standard In 
RAILROADS, MINES, WATER WORKS 
INDUSTRIALS 
@ They increase efficiency, capacity, economy—de- 
crease slippage, leakage, fuel 
not sink in seat ports, warp, break, curl, or oe e 
seat bridges. For oe or cold water service 
thoroughly 
IR MANUFACTURING co. 
1521 Sedgwick St., Chicago, Ill. 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


1715 NIAGARA ST., BUFFALO, 


A Good Habit 


This Where To Buy Section supple- 
ments other advertising in this issue 
with additional announcements of prod- 
ucts and materials of special interest 
and application in electrical construc- 
tion, maintenance and repair. Make 
a habit of checking this page each 
issue. 
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In this plant there are also four 1250 horsepower 
oil burning Nordberg Diesels installed between 
1923 and 1928 and a 2400 horsepower installed 
in 1937 but now converted to gas, making a 


total installed horsepower of 9800. 


DIVISION OF NORDBERG 


¢ The municipal power plant at Ponca 
City, Oklahoma during its twenty-five 
years of service to the community has 
always been outstanding as a producer 
of low cost power. Plant Superintendent 
Pat Schlesinger reports a saving of 65 
percent in fuel costs of the new gas 
burning Nordberg Diesels as compared 
to the oil burning engines. For depend- 
able low cost power, investigate the 
merits of Nordberg Diesel power. 


NORDBERG MFG., CO. 
MILWAUKEE 7, WISCONSIN 
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CONSULTING 
CONSTRUCTION 


DESIGN 
PLANS 


PROFESSIONAL SERVICES 


EXAMINATIONS 


SURVEY @ REPORTS 


PATENTS 
TRADE MARKS 


BURNS & McDONNELL 
ENGINEERING COMPANY 


Consulting Engineers 50th Year 


Power Plants - Steam - Diesel - Hydro 
Electric Systems - Rate Reports - Valuations 
Water and Sewer Systems and Treatment 


Box 7088, Club 


Kansas City 2, 


JOHN R. McDERMET 


Consulting Engineer 


Corrosion 


Control and Prevention 


Jeannette 


Pennsylvania 


HARRY M. SPRING, JR. 


Registered Professional Engineer 
Member A.S.M.E. 
Boilers, Pressure Vessels and Steam Plant 
Problems a Specialty. Possibly we can 
serve you by mail. 
280 Pleasant St., Canton, Mass. 
Tel: Canton 6-0247 


ELECTRIC 
CONSTRUCTION CO. INC. 


Engineers—Contractors 
Design—Erection—. 


of 
Power Plant, Sub Stations 
Transmission and Distribution Lines 
Modern Equipment 
Philadelphia, Pa. 


LUKE L. NAKASHIAN 


Engineer 


PROCESS STEAM PLANTS 
POWER PLANTS 
OIL REFINERY EQUIPMENT 


404 Park Square Building 


Boston 16, Mass. 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 


Hydro 
Design - Construction - Test - Valuation 
Hershey Building Muscatine, Ia. 


GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
Industrial and Utiliti Design 

Steam — Diesel — Hydro 


— Examinations — Laboratory 
New York, N. — 61 
Philadelphia, Pa, — 17 
Washington, D. C, - N.W. 
Reading, Pa. - 412 Washington St. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


CONSULTING ENGINEERS 


Desi 


Operations 


isn 
Steam - Hydraulic - Gas 
231 S, LaSalle St. 


Chicago (4), Ill. 


JOHN A. STEVENS, INC. 
Established 1909 
CONSULTING ENGINEERS 


Power Plants Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 


KEGARISE-CRONK 
ENGINEERING CORP. 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and Blectric Distribution Systems 
Steam and Electric Utilization 
Design — Reports — Plans 
334 E. Main 8t. P.O. Boz 668 Johnson City, Tenn. 


REYNOLDS, SMITH AND HILLS 


ENGINEERING CONSULTANTS 


and Construction of 


Specialists in Design 
ae and Central Station Plants 


10 South Laura St. 


rts, Analyses and Surveys 
Jacksonville, Fla. 


SYSKA & HENNESSY 


Engineers 
Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systems 


144 East 39th Street 
New York, New York 


THE KULJIAN CORPORATION 


Engineers - Constructors 


Power Plants and Industrial Projects 


1518 Walnut Street, Philadelphia 2, Pa. 
New York 6 


Washington 5 


SANDERSON & PORTER 


Engineers and Constructors 


New York 


San Francisco 


Chicago 
Los Angeles 


JAMES ALLEN TUCK 


Consulting Engineer 


Design - Power Plants 
Industrial & Utility 
Diesel, Steam, Hydro 

Also Central & Sub-Station 
41 Park Row, N. Y., N. Y. 


Phone: Barclay 7-2796 


LANCASTER, 
ALLWINE & ROMMEL 


Registered Patent Attorneys 

it Practice before U. S. Patent Office. Valid- 
Infringement Investigations and Opinions. 
Booklet and form ‘‘Evidence of Conception” for- 
warded upon request. 


Suite 456, 815-15th St. N.W., Washington 5, D. C. 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn St. Chicago, Illinois 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-Appraisals 
80 Broad Street, New York 4 


T. MASENG & ASSOCIATES, INC. 


Engineer 
Electrical, Structural, Mechanical 
Design Reports Rates 


7 So. Dearborn 


Chicago 3, Ill. 


J. E. SIRRINE COMPANY 


Power Plants 
Design 
Water 
Greenville 


Engineers 
Consultations 
eports 
Steam Utilization Plans 


South Carolina 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports - Plants - Supervision - Appraisals 
1304 St. Paul Street Baltimore 2, Md. 


THE 


REAL 
V ALUE 


of placing your unusual problem in the hands of a competent consultant 


is that it eliminates the elements of chance and uncertainty from the 
problem and provides real facts upon which to base decisions. 
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THESE ARE THE BENEFITS YOU GET 
BECAUSE OF ITS ASPIRATOR AND 
STREAMLINED FLOW 


Maximum Capacity When Needed Most ¢ Ac- 
curate Pressure Control Under Toughest Work- 
ing Conditions © Trouble-Free Service © Smooth 
Operation © Tight Closure @ Accurate Regula- 
tion © Speedier Production Results ¢ Elimina- 
tion of Failures © Constant Delivery Pressure © 


Cost Saving Operation © No Spoilage * Prac- 
tically Zero in Maintenance Costs. 
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and here is proof from a user.... 


“We are more than satisfied with our STREAM- 
LINED Valve performance. They are all over this 
plant and, frankly, | have forgotten about most of 


them as | never have any trouble. 

“What | like about these valves is that in some 
cases our initial pressures vary considerably, yet 
the reduced pressure is held steady. This work is all 
processing and is very important. 

“Your competitors will have a hard time convincing 
me there is a better valve to be had.” 


BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send for them 


Bulletin 950—features the CASH 
STANDARD Type D Single Seat Pres- 
sure Reducing and Regulating Valves 
for use with most fluids. Shows 
simple inner working parts that save 
in maintenance. Diagram explains 
how volve works. Blueprint shows 
simplicity of installation. 


Bulletin 956—feotures the CASH 
STANDARD Type 4030 Bock Pressure 
Valve — designed to t] tically 
maintain oa constont pressure in the 


ad 


evap or corresp ing to @ con- 
stant temperature desired. Shows on 
Ammonia and Freon Gos Capacity 
Chart based on ABSOLUTE pressures. 


Bulletin 966—features the CASH 
STANDARD Self-Contained, Pilot 
Operated Type 10 Pressure Reducing 
and Regulating Valve for use with 
water or air; with any gas or oil that 
is non-corrosive; and with refrigerat- 
ing fluids such as Ammonia ond 
Freon. Many interesting porticulors 
explained such as: how valve works, 
tight seating, lorge capacity, no 
waste, no water hammer or chatter. 


~ 


| FD DLS 

HERE IS THE VALVE THA 
WILL STOP THEM . Tig 
| st ANDA TYPE “ 
PRESSURE \ 

CONTROLS... 

& VALVES lm A. W. CASH COMPANY 
DECATUR, ILLINOIS 

» 


EMPLOYMENT e BUSINESS 


UNDISPLAYED RATE: 
(Not available for equipment advertising) 
$1.20 a line, minimum 4 lines. To figure 
advance payment, count 5 average words as a 


line. 
POSITIONS WANTED (full or part-time in- 
dividual salaried employment only), 4 the 


above rates. 
PROPOSALS, $1.20 a line an insertion. 


NEW ADVERTISEMENTS received by February 9th will appear in the March issue, 


SEARCHLIGHT SECTION 
OPPORTUNITIES 


INFORMATION 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
1 line additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


subject to limitation of space available 


@ EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 


The advertising rate is $10.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured %& inch 
ically on one column, 3 columns—30 
inches—to a page. P. 


REPLIES (Bow No.): Address to office nearest you 
NEW YORK: 830 W. 42nd St. (18) 

CHICAGO: 520 N. Michigan Ave. (11) 

SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 


WANTED GRADUATE electrical or mechani- 
cal engineer having several years experience 
with boiler and turbine operation to take com- 
plete charge of Power Plant. Submit full 
details with application. Crosby Chemicals, 
Inc., Picayune, Mississippi. 
BOILER ROOM Foreman wanted by food pro- 
cessing concern to take charge of boiler room 
operation. Must have technical knowledge of 
combustion and practical experience in the op- 
eration and maintenance of medium pressure 
boilers, spreader type stokers and boiler room 
auxiliaries and instruments. Location Detroit. 
Application should furnish vital statistics, out- 
line of education and experience and salary 
expected. P-3458, Power. 
GRADUATE MECHANICAL Engineer wanted: 
Test and efficiency engineer with educational 
background such that he can be trained to 
make tests and analyze performance data in a 
modern steam power plant. Permanent posi- 
tion with a well known electric utility in North- 
western Ohio. Good opportunity for advance- 
ment. Write full particulars about age, experi- 
ence, education, salary requirements to P-3449, 
Power. 
POWER COMPANY operating interconnected 
system with numerous plants in three states 
in North Central United States is looking for 
experienced man, age 30 to 40 years of age to 
serve as Load Dispatcher. Must have technical 
training and background in utility operation. 
Headquarters in city of 12,000. Permanent 
position with locally controlled and operated 
company for the right man. Applicants should 
state complete history of experience and edu- 
cation, previous positions held and duration 
with reasons for changes. Include photograph 
and references. State salary expected. Otter 
Tail Power Company, Fergus Falls, Minnesota. 


SELLING OPPORTUNITIES OFFERED 


PROMINENT CHIMNEY concern desires agent 

Cleveland, Ohio, territory contacting indus- 
trial plants and engineers; write giving full 
particulars. RW-3567, Power. 


SALES ENGINEER power chemicals division 

of large chemical manufacturing organiza- 
tion has opening for representatives in east, 
south and mid-west for sale of industrial water 
treatments—prefer men with experience or 
suitable chemical background. Salary, ex- 
penses and bonus arrangement—send full par- 
ticulars for interview—all replies confidential. 
E. F. Drew & Co., Inc., 15 E. 26th Street, New 
York 10, N. Y. 


EMPLOYMENT SERVICES 


SALARIED POSITIONS $3,500 and upward. If 
you are considering a new connection com- 
municate with the undersigned. We offer the 
original personal employment service (38 years 
recognized standing and reputation). The pro- 
cedure, of highest ethical standards, is indi- 
vidualized to your personal requirements and 
develops overtures without initiative on your 
part. Your identity covered and present posi- 
tion protected. Particulars on request. R. W 
Bixby, Ine., 270 Dun Bidg., Buffalo 2, N. Y. 
SALARIED PERSONNEL, $3,000-$25,000. This 
confidential service, established 1927, is 
geared to needs of high grade men who seek a 
change of connection under conditions assuring, 
if employed, full protection to present position. 
Send name and address only for details. Per- 
sonal consultation invited. Jira Thayer Jen- 
senee, Dept. G, 241 Orange St., New Haven, 
onn. 


POSITIONS WANTED 


GRADUATE ELECTRICAL and Mechanical 
Engineer. Twenty years of experience in 
installation and management of diesel and 
hydroelectric power plants, substations, public 
utility and industrial maintenance, serving as 
wer plant superintendent in border city of 
exico desires change. Would accept repre- 
sentative or executive position in any Spanish 
or English speaking country. Will furnish best 


MACHINE SUPERVISOR 


Large merchandise .-"! has open- 
ing for a Clerical achine Repairman 
Supervisor. Should have complete knowl- 
edge of all intricate and complicated busi- 
ness machines in addition to typewriters, 
adding machines, and ediphones. Layout 
of work, ability to make improvements, and 
the ability to follow a job through to com- 
pletion are desirable. Experience in su- 
pervising men is essential as this job re- 
quires direct supervision of 15 to 20 highly 
Mechanics — Foremen. State 
experience, age, ucation, and salary 
requirement in first letter. 


P-3532, Power 
520 North Michigan Ave., Chicago 11, Ill. 


SALESMAN 


to represent a long established national 
concern with outstanding line of industrial 
efficiency chemical products for manufac- 
turing plants, public institutions and prop- 


erty managers. Splendid opportunity for 
man with car. Engineering background or 
mechanical aptitude helpful. Frequent re- 
peat business. Generous commissions paid 
weekly to start with. Drawing accounts ar- 
tanged after salesman proves ability. Give 
full details of experience, qualifications, etc. 


Universal Refining Products Co., Inc. 
1133 Broadway, New York 10, N. Y. 


WANTED 
ENGINEERS 


Electrical & Mechanical Engineers 
and ‘Draftsmen. Experienced in 
design of steam plants and sub-sta- 
tions. For work in San Francisco 
and Los Angeles. Ideal climate and 
living conditions. State salary de- 
sired and give details of education, 
experience, age and availability. 


P-3572, Power 
68 Post Street, San Francisco 4, Cal. 


POSITIONS WANTED 


BOILER SALES graduate engineer over 10 

years experience and excellent training de- 
sires Central or South American position. 
PW-2691, Power. 


MECHANICAL MAINTENANCE supervisor, 42 
years old, 23 years in steam electric power 
plants, 10 years in supervision utility co. plants. 
Am not a graduate engineer but have worked 
consistently learning the technical aspects of 
my job. Am seeking position in mechanical 
maintenance or as manufacturers service engi- 
neer. Any location considered. Let us discuss 
— need and my qualifications. PW-3580, 


SELLING OPPORTUNITY WANTED 


SALES REPRESENTATION Available—New 

Orleans. Established Manufacturers’ agent 
seeks additional reputable line. Familiar with 
territory; experienced in sales. Geo. Keller, 328 


OPPORTUNITY AHEAD 


An international organization in the combustion 
control field has openings for field representatives. 
The men we are looking for must be accustomed to 

eas a year on commission. 


We are looking for men —. permanent posi- 
tions rather than ‘“‘just jobs’’. me leads will be 
furnished, some accounts assigned. Car is neces- 
sary. 


No applications will be considered unless full de- 
tails of past experience are truthfully given In a 
letter which will be held in strict confidence. 
Reference will be checked only after interview. 
— territories open throughout the United 
es. 


SW-3545, Power 
330 West 42nd Street, New York 18, N. Y. 


Mechanical Design Engineer 


With Administrative Experience in the Design of 
Steam Elect Si 

Preferably Between 35 
ARG AS 

All Replies Strictly Confidential 


P-3323, Power 
330 West 42nd Street, New York 18, N. Y. 


MECHANICAL ENGINEERING REVIEW 


Complete Refresher and Coaching Course 
for Professional Mechanical Engineers, 
State lisense examinations. Thoroughly 
reasonably priced. For details write 


“ENGINEERING REVIEW” 
Box 424, Cincinnati 1, Ohio 


Exchange, New Orleans, La. 


30 yrs. Experience. 


Di ling? 
ismantling: 
Single Items or Complete Plants Purchased and Dismantled. Men—Tools- 


Boilers — Engin 
Equipment Bought and Sold. 


es — Generators — Compressors. Power Plant and Material Handling 


references and resume of experience to inter- 
ested Corporations. PW-3190, Power. 


We also contract to dismantle, skid and box equipment of all kinds for re-erection to 
< dismantle, scrap and remove obsolete equipment. 


“We can dismantle anything made of metal” 


G. 
Plant Dismantlers & Contractors 
322 E. 33rd St., New York 16, N. Y. 
Telephones Murray Hill 6-9635 
Queens—Bayside 9-2121 Day or Night 


M. Linder & Co. 
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MOTOR GENERATOR SETS 


1—125 KW Crocker Wheeler 125 V. 1200 RPM. 2300 
V., Squirrel Cage, 


1—100 KW Elec. Mach. 125 V., 1200 RPM 4150 
volt, synchronous, 


 * Tan General Electric, 230 v., 900 RPM. TS 


1200 RPM. 550 Volt, Motor Sa. 
Cage, 220 volt. 


1—5 KW General Electric, AC Gen. 1800 RPM. 120 
volt, single phase, DC Motor, 230 volt. 


4-100 KW General Electrie, 60 volt, 1200 RPM. 125 
HP Squirrel cage 220/440 volt. 


ENGINE GENERATOR SETS 
1—150 KVA General Electric, Ames Uniflow 220 volt, 
3 phase, non-condensing. 


2—13 x 15 Uniflow Engines 150/300 RPM. for Ice 
Compressors, 


1—200/273 volt Gasoline Van Bierck 8 cyl. 1500 RPM. 


TURBO GENERATOR SETS 


“oS General Electric ATB 240 Volt, 3 phase, 
oon 


1-80 KW ‘Allis Chalmers 2000 RPM. 125 volt, Terry 
Non-condensing. 


PLATING SETS 


‘% Ew G.E., 1800 RPM. 5/6 volts, squirrel cage 

Or. 

12 KW Hanson Van Winkle 24 volt with exciter, 1200 
R.P.M. with squirrel cage motor, 


TRANSFORMERS 


8—200 KVA General Electric, Type H, 2400 volt pri- 
mary, 120-240 secondary. 


1-200 KVA Pittsburgh 4000 volt, single phase 110/220 
volt secondary. 


1—1000 KVA General Electric Auto transformer, 3 
Dhase, 4150 volt, 3 phase, 2406 volts, 


3—50 KVA, G.E., 2400 primary, 120/240 secondary. 


THs SEAL IS YOUR GUARANTEE) 
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1—100 EVA Westinghouse, 13200 volt, 250 volt, single 


8—75 KVA 440 to 220 primary, 120 to 240 secondary. 
13,800 primary, 120 volt 


85—50 KVA G.E. 15,800 primary, 120 volt secondary. 


5—50 Westinghouse 12,800 primary, 240/120 secondary. 

10—27% KVA General Electric brand new Air Cooled 
440/220 220/110 

8—10 KVA Westinghouse Air Cooled, 450 volt, pri- 
mary, 117 Volt secondary, single phase. 


A. C. GENERATORS 


KW General Electric .8 PF, 3600 RPM. ATB, 600 
volts, DC exciter 


240 KW General Electric .8 PF, 600 RPM. ATB, 600 
200 KVA Chalmers, 3600 RPM. 240 volt, 2 


phase, DC Wen 


200 KVA Westinghouse, 600 RPM. 240 volt, 3 phase, 
DC exciter. 


200 KVA Allis Chalmers, 900 RPM. 240 volt, 3 phase, 
DC exciter. 
100 616 BEM. FF. 550 volt, 3 


2167 KVA Ge General Electric, 1200 RPM. .6 PF. 450 

vo: phase. 

165 KW Electric Machinery, 514 RPM. 240 volt, 3 
Dhase. 


0 KW General , mesteia, ATB, .8 PF. 720 RPM. 
2300 volt, 3 phase 


100 KW General Electr, ATB, 600 RPM. 240 volt, 
3 phase, DC exci! 


62% KW Allis eorsnaell 3600 RPM, 220 volt, 3 phase, 
DC exciter. 


"85°KW Columbia Elect. .8 PF. 1200 RPM. 240 volt, 
" 2 phase, DC exciter. 
31.83 KVA American Customs, 8 PF. 1200 RPM. 120/ 
208 volt, 3 phase, DC exciter. 


12.5 KVA Westinghouse, .8 PF., 1200 RPM. 240 volt, 
3 phase, DC exciter. 


SYNCHRONOUS MOTORS 


150 HP General Electric, T.S. 900 RPM. 4160 volt, 3 
phase, DC exciter. 


A STANDARD OF QUALITY 
THAT IS NEVER LOWERED 


Electrical 
rebuilt and tested by 
our Electrical Engineers 


TO N.1.S. A. STANDARDS 


15 HP. 1200 RPM. General Electric, 440 volt, 3 ph., 
DC exciter. 

40 HP Westinghouse, 1800 RPM, 220 volt, 3 phase, 


DC exci 
85 HP “General 1200 RPM. 3900 volt, 8 


20 HP W 1800 RPM. .8 PF. 220 8 
volt, 


MOTORS—3 ph. 60 cycle 
SQUIRREL CAGE 


1—750 HP General Electric, 750 RPM, 6600 8 
phase, 25 cycle, 


1—125 HP U. 1200 RPM, vertical hollow shaft, 
220 volt, 3 ¥-m 60 cycle. 


1—450 HP Ridgeway 900 RPM, 2200 volt, 3 phase. 

1—75 HP Westinghouse, 1800 RPM, 2200 volt. 

1-15 EP General Electric, Type KT, 1200 RPM, 440 
vo 


1—60 HP Westinghouse, 900 RPM, Type CS, 220 volt. 


3—40 HP General Electric, Type KT, 900 RPM, 298 
volt, 3 phase. 


ae ee Electric, Type 1, 600 RPM, 850 volt, 
2—10 HP Westinghouse gear 440 RPM, output 440 volt, 
3 phase. 


MOTORS—=3 ph. 60 cycle 
SLIP RING 


1—100 HP General Electric, 720 RPM, IM, 440 volt, 
25 cycle. 


1—60 HP, General Electric, 600 RPM, MT, 220 volt. 
1-72 BP, General Electric, Type MT, 600 RPM, 220 


1—50 HP F & B, 1800 RPM, BV, 220 volt. 

1—50 HP General Electric, 900 RPM, IM, 440 volt. 
1—40 HP Cont. 1150 RPM, SA55, 220 volt. 
1—40 HP General Electric, 1130 RPM, MT, 220 volt. 
1—40 HP General Electric, 900 RPM, MT, 220 volt. 
1—40 HP General Electric, 900 RPM, MTT, 2000 volt. 


1604 53rd STREET, NORTH BERGEN, N. J. 
PHONE NEW YORK—LONGACRE 5-3227 


PHONE NEW JERSEY—UNION 3-2600 
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RE-NU-BILT 


THE 
TRADE MARK 
that means 

“SUCCESSFUL 
OPERATION 
GUARANTEED” 


Behind this name 


ELECTRICAL EQUIPMENT 
REBUILT BY SPECIALISTS 


THE NAME 
that says: 


SPECIAL 


General Electric Spirakore transformers 167 
KVA, 2400/4160Y volt primary, 120/240 volt 
secondary, single phase 60 cycle, OISC. 
also furnish 240/480 volt secondary. 


Newly 


wound. Can also furnish with 600 v. sec. 


“OUR 
REPUTATION 
IS YOUR 
PROTECTION” 


Can 


MOTOR GENERATOR SETS 


3 ph. 60 cycle 
D. A.C. 
Qu. KW Make Speed Voits Voits 
1500 G.E. 600 600 2300/4150 
1000 Cr. Wh. 720 600 2300/4150 
1000 West. 514s 250 41 
1000 G.E. 900 600° 2300/4150 
1000 Whae. 900 600 6600/12500 
1000 Al. Ch. 720 450 2 
750  Whse. 900 
750 G.E. 900 275 2300/4150 
500 GE. 720 600 2300/4150 
500 GE. 720 600 6600/13200 
600 G.E.(3u) 1200 250 440 
500 720 600 4400 
400 GE. (3 u) 720 125/250 2300 
400 Whee. 1200 250 440/2300 
300 G.E. 720 550 2300/ 
250 GE. 720 75 2300/4000 
250 GE. 1200-250 440 
200 GE. 720 125 440 
100 GE. 1165 250 440 
190 GE. 1170 125 220 
GE. 1180 220/440 
75 Cr. Wh. 1160 220/440 
75 GE. 1180 125 2300/4000 
60 Cr. Wh. 1750 250 220/440 
GE. 1145 125 22 
G.E.(3u) 60 440 
FREQUENCY CHANGER SETS 
1—1000 KW—GE—2 Unit—3 Brg. Con- 
of—1400 HP—4400 3 ph. 
25 Cy. Motor and 1000 KW—2300 V. 
—8 ph. 58.3 cycle gen. with exciter 
be 800 KW 


1—1500 
1—1000 
1—1000 
i— 750 
1— 750 
1— 600 


ROTARY CONVERTERS 
60 Cycle 


TURBO-GENERATOR SETS 


1—3000 KW Whse. 3750 Kva, 2300 V. 3 ph. 
60 cy. with Parsons 200 lb. Cond. turbine. 
1—3000 KW G.E. 3759 Kva. 2300 V. 3 ph. 
60 cy. with G.E. 200 Ib. Cond. turbine. 
1—2500 KW G.E. 3125 Kva. 600 V. 3 ph. 60 cy. 
=— 200 Ib.; 15 Ib. auto extraction tur- 
ine. 


SPECIAL 
1—1500 KW—GE—6600 V, 3 ph. 60 cy. 
with non condensing 175 Ib. ISP and 
10 Ib. B.P. Turbine and direct con- 
nected exciter. 


1—2000 KW G.E. 6600 V. 3 ph. 60 cy. with 
G.E. 175 lb. Cond. turbine and d.c. exciter. 

1—1500 KW G.E. 1875 Kva. 480 V. 3 ph. 60 cy. 
with G.E. 200 lb. Cond. turbine. 

2—1250 KW G.E. 1560 Kva. 2300 V. 3 ph. 
60 cy. with G.E. 175/200 Ib. Condensing 
turbine. 

1—1250 KW Al. Ch. 1560 Kva. 2300 V. 3 ph. 
60 cy. with 200 lb. Condensing turbine. 
1—1000 KW G.E. 1250 Kva.—2300/4100 V. 
3 ph. 60 cy. with G.E. 135/175 ib. Cond. 

turbine. 

1—500 KW G.E. 625 Kva.—240/480 V. 3 ph. 
60 cy. with G.E. 200 lb. Cond. turbine. 
1—300 KW G.E. 875 Kva. 480 V. 3 ph. 60 cy. 
with G.E. 200 Ib., 10 Ib. back pressure 

turbine. 

1—300 KW Al. Ch. 120/240 V. d.c. geared to 
Whase. 440 Ib. Cond. turbine. 

1—200 KW G.E. 600 V. 3 ph. 60 cy. with 
150 lb. non-cond. turbine and exciter. 

1—125 Kva. G.E. 2300 V. 3 ph. 60 cy. with 
126/200 lb. Non-Cond. turbine. 


A. C. MOTORS 
3 ph. 60 cycle 


SYNCHRONOUS 
ake Type Volts Speed 
ts” 2300 257 
—2100 GE. ATI 4600 51 
— 900 Al.Ch. (New) 2200 150 
— 600 GE. TI 600 900 
—400 G.E. TS 440 600 
— 350 G.E. 2200 150 
— 100 Whse 550 600 
SLIP RING 
—1000 #Whse. Cw 2300 700 
— 9900 GE. IM 2300 80 
—750 Whse.. CW 2200 327 
— 450 Cr.Wh. SR-31 2300 392 
— 450 GE. I 440 506 
— 350 GE. MT-442¥ 2200/4000 253 
— 300 Whe. CW 440 1750 
— 250 Whse. CW 2200 500 
200 G.E. IM 440/550 435 
— 250 G.E. MT-424Y 4000 257 
i— 100 Al.Ch. ANY 240 435 
SQUIRREL CAGE 
—700 GE. 708 
—250 West. CS-7111 2200 3 
—250 GE. IK 440 600 
200 GE. IK 550 865 
—150/70 G.E. IK 440 1179/870 
—100 GE. IK 2200 600 
SPECIAL 
MERCURY ARC RECTIFIERS 
1—750 KW—GE—Type RHW—6 Anode 
575 V, D.C. Form C with 2300 V, 60 
transformer and switching equip- 


—500 KW—GE— HW—6 Anode 
575 V, D.C. Form B with 2300 V, 60 
cycle transformer and switching equip- 


cycle 
ment. 


Type R 


1—60 KW Whase., Condensing, 200 lbs. with Cc 
60 KW. 120 V. D.C. Gen. . 
HP Make 
SYNCHRONOUS CONDENSERS 2—800/1000 Whse, 
Qu. Kva. Make Type Volts Speed 80 3% 
1 4000 4150 600 G.Ey 
1 4000 G.E. Tsc 2400/4800 900 —650 G.E. 
1 600 G.E. ATI 600 900 —375 G.E, 
1 500) ATI 480 900 350 G.E. 
Whses 
G.E. 
SPECIAL =230 Ai 
500 HP—GE—KF-559—3575 RPM—2300 
Volt Sq. Cy. Motor connected to Byron =< oe. we. 
Jackson 325 GPM—10 stage, 3500 ft. QE. 
head pump. —115 Sr 
4—101 Whae. 


BELY 


OF BUILDING 
A REPUTATIO 
FOR QUALITY 


Main Office and Shop 

N 43 HOWELL ST., 
Phone—Journal Square 2-3334 

Also N. Y. City Line—Rector 2-7150 


JERSEY CITY 6, N. J. 
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| 
2 
1 
1 
2 
| 1 
[| | 
25 
12 
6 
6: 
37 
: 1—840 KW—GE—2 unit with 2 exciters 
| consisting of 1700 HP—2300 V, 3 ph. 12 
25 cycle motor and 1200 KVA.—.7 pf. 
2400 V. 3 ph. 60 eycle gen. mw | «(Oe 12 
MPC 600 600 
MPC 500 1045/1350 
| MCF 600 150/825 10 
MPC 250 115/148 
mq 6350 
D.C. A.C MPC 230 
Make Speed Volts Volts = #0 700 
Whee. 720 600 2300 330 
G.E. 900 600 11000 300/1050 750 
Whee. 600 11000 
Whee. 600 13200 
Whee. 720 250 6600 500 
250 2300 230 375 
250 
0., 
262 PO, 
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POWER PLANT MA 


HINERY - 


IMMEDIATE DELIVERY 


960 1H.P., 18” diameter x 16” 
stroke, 3 cylinder, 327 RPM Skin- 
ner Vertical Unaflow non-condens- 
ing engine, 150 lbs. pressure direct 
connected to a 750 KVA—600 KW, 
80% P.F., 40° C rise, 3 phase, 60 
cycle, 2300/600/480/240/208 volts 
327 RPM Electric Machinery alter- 
nating current generator equipped 
with a 15 KW, 125 volt, 1450 RPM 
V-belt Electric Machinery Exciter, 
Switchboard panel with instru- 
ments and General Electric volt- 
age regulator, 


<— ACTUAL PHOTOGRAPH 


EXCELLENT CONDITION 
COMPLETE INSTALLATION 


TURBINE-GENERATOR UNITS 
3 phase, 60 cycle 
2500 KVA Westinghouse condensing 180 lbs. pressure, 2300 volts, 
3600 RPM complete surface condenser, exciter. 


1250 KVA G.E. condensing, 200 lbs. pressure, 2300 volt, 3600 RPM 
complete exciter, condenser, panel. 

625 KVA G.E. non-condensing 150 lbs. pressure, 15 lbs. back, 
2300 volts, 3600 RPM complete exciter, panel. 

625 KVA Westinghouse automatic bleeder condensing, 250 lbs. 
pressure, 20 Ibs. gauge, 480 volts, complete condenser. 

500 KVA Westinghouse non-condensing 150 lbs. pressure, 10 lbs. 
back 240 volt, complete exciter and switchboard. 

375 KVA G.E. condensing, 125 lbs. pressure, 2300 volt, 3600 RPM 
complete surface condenser and panel. 

125 KVA Westinghouse non-condensing, 175 to 200 lbs. pressure, 
0-10 Ibs. back, 240 volts with exciter, panel. 

125 KVA G.E. non-condensing, 175 to 200 lbs. pressure, 10 lbs. 
gauge back, 2300 volts, 3600 RPM complete. 

120 KVA G.E.-Moore non-condensing 250 lbs. pressure, 7 lbs. 
gauge back, 240 volts, complete with switchboard. 

100 KVA Westinghouse non-condensing, 125 to 150 lbs. pressure, 
10 lbs. gauge back 2400/600 volts, 3600 RPM. 


225 KVA E.M. 2300 volts, 200 RPM generator direct connected 
to 19x24” Chuse Unaflow poppet valve engine. 

187 KVA G.E. 2300 volt, 225 RPM Generator direct connected to 
15x19” Chuse non-releasing Engine. 

180 KVA G.E. 240/440 or 550 volts, 200 RPM generator direct 
connected to 18x21" Chuse non-releasing Corliss engine. 


ENGINE-GENERATOR UNITS 
DIRECT CURRENT 


400 KW Maximum, Crocker Wheeler 125 volt, 300 RPM Generator 
direct connected to Skinner Unaflow Engine. 

200 KW Burke 3-wire, 250 volt, 360 RPM generator direct con- 
nected Ames 4 cylinder vertical Unaflow non-condensing 
engine, 150 lbs. pressure complete switchboard. 

200 KW G.E. 125 volt, 200 RPM generator direct connected Skin- 
ner Unaflow engine. 

75 KW Allis Chalmers-Terry, 125 volts, 2480 RPM 150 lbs. pres- 
sure non-condensing turbine generator unit. 


60 KW New Westinghouse 120 volt Marine type turbine gen- 
erator units (3). 


35 KW G.E. 125 volts, turbine-generator unit. 


ENGINE-GENERATOR UNITS 
ALTERNATING CURRENT—=3 phase, 60 cycle 


780 KVA G.E. 2300 volts 150 RPM generator direct connected 
28”"x32" Chuse Uniflow engine. 

500 KVA Westinghouse 600 volt, 514 RPM Generator. 

375 KVA G.E. 2300/480 volt, 180 RPM Generator direct connected 
to 21x24” Chuse non-releasing Engine. 

250 KVA (2) G.E. 2300/440/240 volts, 200 RPM generators each 


direct connected to 21” x 22” Skinner Universal non-con- 
densing engine. 


{It 
00 NATIONAL CITY BANK 
CLEVELAND 14, OHIO 
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* 
MOTOR GENERATOR SETS 


1500 KW Allis-Chalmers 550/600 volts, 300 RPM direct current 
generator direct connected 2190 HP, 3 phase, 60 cycle, 
4000/6600 volts synchronous motor. 

500 KW Allis 250 volt, 1200 RPM direct current Generator direct 
connected to 3 phase, 60 cycle, 4000 volts Synchronous Motor. 

500 KW Allis 250 Volt, 720 RPM direct current Generator direct 
connected 3 phase, 60 cycle, 2300 volt Synchronous Motor. 

300 KW Allis 250 volt, 600 RPM direct connected 3 phase, 60 
cycle, 4000/2300 volts Synchronous Motor. 

6242 KVA G.E. 3 phase 60 cycle, 2300 volts, 1200 RPM alter- 
nator direct connected 75 HP, 115 volts direct current motor. 

50 KW Westinghouse, 125 volt, direct current generator direct 
connected 75 HP, 3 phase, 60 cycle, 2300 volt motor. 


LONG DISTANCE 422 | 


| 
4 
0 
00 
00 
50 
50 
50 
126 
60 
00 
4 
\ 
rs 
263 
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A. C. Motors 
Generators 


Squirrel Cage Motors 


HP. Make T. Speed 
300 West. 1700 
150 Al. Ch. 720 
147 West. -25 oy. 715 
125 Cent. 1150 
125 El. Prod. B.B. 1150 
125 GE. TEFC 1200 
100(3) G.E. xP 900 
100 TEFC 900 
100 «GE. 1200 
100 Al. Ch. 680 
% GE. KF 3600 
75 Al. Ch. 1300 
GE. IK 1800 
GE. KT-347 1200 
50 Master PA-405 
CGE. KF-504 1150 
50 Ideal =A 1150 
50) CGE. Class2G 1200 
50 «West. XP 900 
4 xP 1800 
4 GE. xP 900 
30 West. CS-445 875 
25 West. (2) 33-364 3450 
2% GE. xP 1200 
Slipring Motors 
600 Wh. 514 
180 G.E.(2) IM 600 
100 Al. Ch. 695 
100 Wagner 25 cy. 480 
75 G.E.(2) IM 690 
aco TEFC 720 
50 ALCh ARY 600 
(2) 514 
0 GE IM 1200 
0 GE. MT-352 600 
30 West. (2) CI 900 
30 GE. MT-542 720 
Synchronous Motors 
600 900 
150 Cr. Wh. 900 
60 GE. 1200 
Generators 
KW Make Speed 
10 «GE. 600 
100 West. 600 
D.C. to A.C. Gen. 
Size Make D.C. AC. 
25 Star 115 120 
25 Ideal 115 440 
25 El. Mchy. 230 440 
 Hertner 115 440 
5 El. Speo. 110 110 


New England 
Representative: 
BOSTON, MASS. 
411 Atlantic Ave. 
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D. Motors 


230 V. Variable Speed 


HP. Make ‘Type Speed 
150/200 West. 8K 400 /1200 
100) Rely 1050T 400/1000 
75 Cr.Wh, CMC 375/750 
60 G.E. Cc] 480/1100 
50 West 8K 500/1500 
40 G.E, cD 6500/1500 
35 G.E. 6500/1500 
25 G.E. (3) RF12 5800/1500 
25 West. 8K140 400/1200 
20 G.E. (2) 400/1200 
15 West. SK93 600/1200 
15 E.D. 108 500/1500 
15 West. SK 250/1500 
10 G.E. RF10° 600/1800 
10 West. SK 600 /1200 
10 G.E. RF 400/1600 
10 G.E. RF] 400 /1200 
230 V. 
350 Al. Ch. 500 
100 G.E. CDP 1750 
100 West. 3K163 1150 
60 West. 8K160 680 
50 West. 8K133 1300 
50 Diehl) K10 850 
50 West. SK 750 
40 G.E. RC 1750 
40 G.E. RC 1075 
40 G.E. (2) DLC 1050 
35 West. SK 1150 
30 G.E. RC 1100 
30 West. SK 975 
25 Rel. 92T 1150 
25 West (4) SK113 860 
25 E.D. 10S 800 
20 West. SK60 1750 
20 West. SK83 1750 
20 G.E. cD 1200 
20 Star (2) SHB30 29 
115 V. 
25 Star SQI5L 2400 
25 GE. CDM85 1800 
25 G.E. CDM95 1200 
20 G.E. CD83 1750 
20 West. 8K110L 750. 
10 L.A. ONA284 3500 


Reliably Rebuilt—YEAR Guarantee 


100 
160 


1500 


D.C. 
Generators 


Low Voltage 


Make 
Col, 
H.V.W. 


Miscellaneous 


Pyrometers 


40—Leeds & Northrup Model 
c-S & R. 


D.C. Starters 
150—230 V. Cutler-Hammer, D.C. 
automatic, 5 H.P. to 75 HP. 


100—230 V. Cutler-Hammer, 
manual, 1 H.P. to 3 H.P. 
H 15 Ham. 


Hammer reversing mag- 
netic. 


A.C. Starters 


.P. 4150 V. 
1—150/200 H.P. G.E. Red, 
Synchronous 
Starter. 
40—Magnetic multi-speed A.C. 
40—50 H.P. Cuter-Hammer 
u 25 H.P. 
300—25 H.P. Ward-Leonard, 


1100—7 HLP. Cutler-Hammer, 


Air Compressors 


10x6 Gardner, 30 Ibs. 
12%x12 American, 125 Ibs. 


Pumps 
LeCourtney—5 stage, 675 GPM, 
1100 ft. head. 


M.D. Blowers 


CFM—American, 38” 

static. 

100—3000 CFM—U.S., 3” static. 
75—200 CFM—Bayley, 2” static. 
2—7% H.P. Spencer. 


230 V. D.C. 
Monorail Hoist 
17—4000# Shepard 
1—4000# Cleveland 
1—3000#% Shepard 
Cleveland 


2000 Harnishfeger 
2—2000#% Shepard 


A.C. Starters 
8—% to 20 KVA. 


Meters 
20—Weston Portable—A.C. and 


ONLY PARTIAL LIST — SEND FOR LIST No. 11 


EST. 1910 ——> L_ J. a AN ING, <—27TH YEAR—— 


CORNER OF GRAND & LAFAYETTE STREETS 
PHONE: CAnal 6-6976 


South Western Representative 
Phone: Liberty 4300 HOUSTON, TEXAS, 1400 Carr St., Phone: Charter 4-6558 Phone: Reading 2-6866 


D.C. Model 155. 


Pennsylvania 
Office: 

READING, PENNA. 
10th & Exeter Sts. 
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\ 
600 V. 
200 Cr. Wh. 900 
30 Burke 1750 
30 E.D. 1150 
250 V. 
KW Make Speed 
330 Elliot 1200 mer, magnetic. 
150 West. 900 
150 GE. 600 
50 GE. 1200 
40 (2} GE. 1750 
30 (3) GE. 1750 
30 Cont. 1200 
25 GE. 1200 
15 GE. 1750 
10 Star 1750 
7% West. 1200 
5 West. 1750 
125 V. 
250 GE. 720 
100 GE. 1200 
50 Sturt. 2800 
40 Cent. 1450 
20 Deloo 1200 
15 GE. 1150 
10 Rogers 1450 
7% West. 1200 
5 GE. 1750 
Amps. Voltage 
2000 6/12 
1000 Col. 6/12 
1000 H.V.W. 12/24 
750 Star 15 
1000 GE. 15 
. 600 Rel. 4 
800 GE. 33 
1600 GE. 30 
1200 GE. 32 
800 GE. 30 
Cent. 75 
West 90 


3500 HP GENERAL ELECTRIC SYNCHRONOUS MOTOR 


SYNCHRONOUS MOTORS 


6—3500 HP Unity P. F. General Electric 
synchronous motors, type TSM, form 
HL, 3 phase, 60 cycle, 11000/6600/- 
4150/2300/440 volts, 257 RPM. 
Equipped with Griscom-Russell surface 
air coolers and couplings. 

New 1943—Excellent condition. 


TOTALLY ENCLOSED 


6—60,000# steam per hour Foster 


PACKAGE TYPE BOILERS 


Wheeler boilers, 435+ pressure, 750 
deg. TT, equipped with water walls, 
superheaters, economizers, soot 
blowers, and Todd oil burners. 


New 1943—Excellent condition. 


CONDENSING TURBO UNITS 
3 phase 60 cycle 


3125 KVA Wstgh. 600 volts, 2504 steam 
2250 KVA G. E. 480 v., 250/400# steam 
1875 KVA (2) G. E. 2300/600 volts, 
225# steam 
1875 KVA Allis 480 volts, 175 steam 
1563 KVA Allis 2400 volts, 200# steam 
1250 KVA (2) G. E. 2400/600 v., 250# 
937 KVA G. E. 2300 volts, 1504 steam 
937 KVA Allis 480 volts, 175 steam 
625 KVA (2) G. E. 2300 v., 200# steam 
375 KVA (4) G. E. 480 v., 400# steam 


NONCONDENSING TURBO 
UNITS 
3 phase 60 cycle 
2500 KVA G. E. 480 volts, 150# steam, 
15# exhaust 
1563 KVA Allis 2300 volts, 200# steam, 
15# exhaust 
1250 KVA Wstgh. 2400 volts, 300# 
steam, 10# exhaust 
1250 KVA (2) DeLaval 4150 volts, 250# 
steam, 70# exhaust 
625 KVA G. E. 2300 volts, 200# steam, 
7# exhaust 
375 KVA G. E. 240 volts, 150# steam, 
10# exhaust 
250 KVA (4) G. E. 400 volts, 400# 
steam, 10# exhaust 


e 
EXTRACTION TURBO UNITS 
3 phase 60 cycle 


3750 KVA Wstgh. 2400 volts, 150# 
steam, 10# extraction 

1563 KVA Wstgh. 2400 volts, 175# 
steam, 15# extraction 

1250 KVA Allis 480 volts, 300# steam, 
35# extraction 

940 KVA Wstgh. 600 volts, 1504 
steam, 20# extraction 

875 KVA Moore 2300 volts, 3004 
steam, 100# extraction 

625 KVA Wstgh. 480 volts, 250# 
steam, 25# extraction 


UNIFLOW UNITS 
3 phase 60 cycle 


625 KVA Skinner, 2300 volts, 1404 
steam, 5 exhaust 

375 KVA Skinner, 2300 volts, 125# 
steam, 5# exhaust 

312 KVA Skinner, 480 volts, 1654 
steam, 5# exhaust 

312 KVA Nordberg, 240 volts, 150# 
steam, 5# exhaust 

280 KVA (2) Skinner, 2300 volts, 150# 
steam, 5 exhaust 

250 KVA Skinner, 480 volts, 165# 
steam, 5 exhaust 

208 KVA Skinner, 240 volts, 125# 
steam, 5# exhaust 


DIESEL UNITS 
3 phase 60 cycle 
300 KVA Mclintosh-Seymour, 2300 volts 
250 (3) Mclntosh-Seymour, 2300 
ts 
187 KVA (3) Fairbanks Morse, 2400 


volts 
GENERATORS 
3 phase 60 cycle 
2500 oe (4) G. E. 2300/480 volts, 257 
1150 KVA Wstgh. 600 volts, 400 RPM 
750 KVA (2) G. E. 600 volts, 300 RPM 


MOTOR GENERATOR SETS 


3 phase 60 cycle 


300 KW G. E. 250 v. D. C., 440 v. A.C. 
200 KW G. E. 250 v. D. C., 440 v. A. C. 
200 KW C. W. 125 v. D.C., 2300 v. A.C. 


ROTARY CONVERTERS 


3 phase 60 cycle 
3500 KW G. E. 225/285 v. D.C., 13800 


v. A.C. 
1500 oy v4 Wstgh. 270 v. D.C., 13800 
v. A.C. 


TRANSFORMERS 
3 phase 60 cycle 
2500 KVA Wstgh. 2400-480 volts 
500 KVA (3) Allis Chalmers 2300/4160- 
460 volts 
400 KVA (4) Wstgh. 13200-4600 volts 


PHONE 


LONG DISTANCE 350 


INTERNATIONAL POWER 


UNION COMMERCE BLDG. 


CLEVELAND 14, OHIO 


eat j 
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SQUIRREL CAGE MOTORS SLIP RING MOTORS VERTICAL MOTORS—Cont’d 
RPM RPM Volts Voits Make 
514 333 D.C. 
1800 Al. Ch. 110 D.C. 
220 230 D.C. 
440 
220 
230 D.C. 
220 
500 D.C. 
440 
230 D.C. 
110 D.C, 
230 D.C. 
440 
110 D.C, 
230 D.C. 
dual 
440 
dual 
230 D.Cs 
220 L. Al.-Cage 
230 D.C. Wee. 
220 GE-Cage 
220 GE-Cage 


gees 


340 
514 
450 


a 


333 


WW Wwe 


ENCLOSED SQUIRREL CAGE 


Volts Make 
440 GF-TEFC-BB 
dual 


T 
VERTICAL MOTORS MOTORS 
RPM Volts Make HP RPM Volts! Make 
208 . Ch. 720 18200/6600 GE-ATI 
200 2300 G 5 2200 os 


225 
225 208 
600 440 
164 440 
225 


— 


led 


440 
440 


800 
800 
200 
600 
800 
200 
200 
900 
800 
900 
R00 
200 
3600 
800 
800 
200 
600 
800 
3600 
800 
800 
200 
3600 
800 
800 
200 


232 


TRANSFORMERS DIRECT CURRENT GENERATORS 


Manufacturer Description 
Westinghouse Compound, Interpole Pedestal Bearings 
General Electric Spira- 200 3 Jantz & Leist Compound Wound, Pedestal Bearings 
an’ e ompo! ound, Do t Exte 
kore Transformers, 167 Jantz & Leist Compound Wound, Double Shaft Extension 
Triumph Compound Wound 


KVA, 2400/4160Y volt 2 


primary, 120/240 volt | MOTOR GENERATOR SETS 
Generator Mfgr. A. C. Moto 
secondary, ’ phase, 60 Gandia: neg HP, 1 P.F., 720 RPM, 13200/6600 Volts, Genera 


lectric, Synchronous 

cycle, oil cooled, out- 250 General Electric 450 HP, 4200 RPM, General Electric, Synchronous 

200 230/250 Crocker-Wheeler 300 HP, 1 P.F., 600 RPM, 2300 Volts, Allis-Chalmers, 

H ynchronous 
door type. Alternative 200 125 General Electric 300 HP, 900 RPM, General Electric, Synchronous 
me t seconda 30 HP, 1800 RPM Century, Indection. 
eliance A entury, ion 

ea excep encary 25 125 General Electric 35 HP, 1200 RPM, Genent Electric. Induction 


240 or 480 volt. * These Motor Generator Sets are unused. 


AC & DC MOTORS ¢ GENERATORS © PUMPS 933-943 HARRIET ST. 


SYNCHRONOUS MOTORS CONTROL EQUIPMENT 
MOTOR GENERATOR SETS © ELECTRIC EQUIPMENT 
STEAM ENGINE GEN. SETS © SLIP RING MOTORS CINCINNATI 3, OHIO 
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HP 
350 
250 
223 
125 
100 
100 
76 
75 
60 
40 
35 
30 
25 
: 25 
25 
25 
25 
20° 
30° 
t 20 
20 
20 
15 
15 
440 Al. Ch. 
HP RPM) 
125° 
7 * 1800 
* 1800 dual Master-TEFC-BB 
7 1200 dual GE-HiI Slip-TEFC-BB 
7 1090 220/440 GE-KR, nig slip 
6° dual Master-TEFC-BB 
5 220 Wagner TE-BB 
5° dual GE-TEFC-BB 
440 Wte.-TE-BB 
H Wie. 
‘ 2 GE 
GE 
EM 
1 dual Ref-TEBB - Ch.- 208 GE 
1 220. Haskins-TEFC 1300440 2200 GE 
1 dual Master-TEFC-BB 1200 2200 Wig.-Cage GE 
1* dual Deloo-TE-BB 600 440 Al Gh.-Cage Wagner 
1* dua! Rel.-TE-BB 1800 220 GE-Cage GE 
440 Deleo-TE 1700 230 D.C. GE Wte 
dual Wesche-TE-BB 1200 440 Wtg.-SR GE 
220 Ohlo-TE-BB 1200 220 GE-Cage E-M 
440 Wtg.-TE-BB 950 230D.C. Wagner 
dual Delco-TE-BB 1800 440 GE-Cage E-M 
220 Cr.Wb.-TE 1200 2300 Al. Ch.-Cage Idea! 
440 GE-TE 450 440 GE-Cage Wee. 
220 Deloo-TE-BB 1200 dual Wtg.-Cage E-M 
440 Delco-TE-BB 1550 230 D.C. GE Wagoner 
440 1200 2200 GE-Cage Wagner 
850 230 D.C. Wagner 
© New Motor 1200 440 Al. Ch.-Cage Wagner 
In Business ( 
Since 1905 », 4 
; 
—S 
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DIESEL POWER 


FROM 
A 1250 KVA 
DIESEL 


GENERATING UNIT 


IMMEDIATE DELIVERY 


50 AND 60 CYCLE OFFERINGS 


ALTERNATING CURRENT HEAVY DUTY DIESEL GENERATORS P 
KVA Make HP Model RPM ’ 
1250 1500 LS-8 327 
1250 1600 16-278A 720 
1000 1200 38D8% 600 
400 460 S 600 
300 360 257 
156 150 32E14 300 
100 150 325 (BC) 
DIRECT CURRENT DIESEL GENERATORS 

KW Make HP Model RPM 

1000 1600 16-278A 720 
100 General Motors............ccceceeeeeeee 150 3-268A 1200 

ALTERNATING CURRENT HIGH SPEED DIESEL GENERATORS 

KVA Make HP Model RPM 
250 350 8-268A 1200 
125 150 3-268A 1200 

94 General Motors...........00cceeceeceues 160 6045A 1800 

UD-14 


Diesel Engines + Power Machinery 
50 CHURCH STREET, NEW YORK 7, N.Y. PHONE Digby 9-4350 
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NEW never Installed 


SURFACE CONDENSERS 


$300-Sq. Ft. to 100-Sq. Ft., Surface Type in Stock NEW 
ALSO NEW CONDENSER AUXILIARIES 
Circulating and Condensate Pumps, Air Evactors, Etc., Etc. 


WE CAN SAVE YOU: 333% TO 75% 


Our Recent Outright Purchase of Many Thousands of Dollars of New Equipment Includes Nearly 
Every Item Used in Power Plant Operation 


12—100-KW. Diesel Engine Generator Sets (NEW) 


2—450+# psi. 720 FTT., 2250-KW. Turbine-Generators 
SPECIALS 4—400-HP, Enterprise Diesel Engines: NEW 

6—GM. 150-HP. Model 3-268, Diesel-Gen. Sets (NEW) 

1—1250 KVA, 300#-psi. 20+ BP, West. Turbo-Generator 


TURBO-GENERATORS 


IMMEDIATE DELIVERY 


Automatic Extraction, 625-EVA., Wes Turbo-Generator 250#G. pal. Extraction. Shaft 
USED TURBO-GENERATORS: Partial List Only of Our Stock F 


$000-KVA. G.E. 200#. 100-Deg., 2300-V. 937-KVA. Allis-Chalmers Cond., 220#, 480-V. 
3750-KVA. G.E. 200#, 2300-V., Condensing 625-KVA. West., Aut. Extr., 250#, 25#-Back, 480-V. 
2500-KVA. West., 200#, 2300-V., (1-GE.) 625-KVA. G.E., Non-Cond., 200#, 25#-Back, 2300-V. 


1865-KVA. G.E., Cond., 200#, 2300-V. 500-KW., Several Good Units Available 
1250-KVA. Allis-C. Non-Cond. 160#, 25-Back, 2300-V. 


Bulletins Nos. 205, 208, 249 — Free For the Asking: Write Today 


CHARLES WEAVER & COMPANY 
4045 Penobscot Buuilding ENGINEERS Detroit 26, Michigan 
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| | | 
‘ 
1 
1 
2 


... always a 


wide selection 
... always 
unusual values 


Listed below a few of the motors available in a hurry from Wente 


SQUIRREL CAGE [iivaw DC—230 Voit DC—230 Voit 
1200 900 
3 Phase, 60 Cycle, 220 or 440 Volt 100] 1109 «GE. Ros goo] wen. 
(Other voltage as noted) 4100 Or. Wh. CMC 225/ 3. = 
Diehl West. 8SK63 1800 
QuHP Make Type Speed 1 60 West. 8K 116 Volt SELI3 1800 
250 GE. EFV. 3600 SLIP RING & SYNCHRONOUS (Vert.) 1200 3 FM. DB.B. 1160 
20 GE. K 2300 V 720 3 50 Wet. 8K 5 Rel. 66T + 
350 HF 9200 Volt” 720 | 2 Phase, 60 Cycle, 220 or 440 Volt} (5 Re” 440 Volt BB. Wh. COM 1160 
138 Oh.Wh. 1200 (Other voltage as noted) 1 40 440 Voit BB. Enel. 15C0 
120 GE 3600 | Qu HP Make Ty Speed (Vert.) 1200/1800 5 West. SK83 1150 
60 Reliance 900 1 25/40 Cr. Wh. EMC 440 Volt 2 15 West. sKS0L 1150 
50 R.&M 10) BM. (Vert.) 1200/1800 5 GE. CD 1160 
60 Ai.Ch. AN 300 ATISYN 1800 40 «Re. 400/1500 5 est. 8E0 
50 G.E. 12200 Vow 900 M. 2300 Volt 3601 2 40 et. sk 1 5 West. KS 630 . 
50 GE. I 720 100KW G.E. B Syn. 900] 5 40 GE. RC 1200 5 ‘ 92F 8560/1700 
Wi BM 495 00 -E. 1-16 2200 Volt 450] > 45 West 75 5 G.E. CoO'Crane 650/2700 
Al Ch. 490 75 BY 2200 Voit 1800 35 GE. OMTEBB 1300 Rel.  131T 116v. 600/1500 
35 Al. Ch. 2 phase 900 75 West. (New) Syn. 100 West. West. SK 600/1200 
35 Al. Ch. 900 Ideal AVX. 1200 35 Al. Ch 1200 Rel. 78T 400/ 1600 
30/30 West. CS TEFCBB 1800/900 GE. 125 Cycle 700 33 GE. DLC 700 GE. RFI 400/1 é 
30 F.M. B 1200 50 Al. Ch. 7201 9 30 Bi. Dy. 158 625, 1250 % West. 8K 750/ 1500 
30 Wh 50 Ideal AV 2200 Volt 600] 35 92TF 4 G.E RF 8575/1725 
30 Al. Ch. AS 2 Phase 900 40 GE. MT 1200 30 Rel. 181 4401Volt est. 8SK7 /1700 yi 
30 Century AS 720 40 3309 Vert.) 1200] GE. RFIO 
25 1200 86GE. $00 GE. RC 1200 West. 8K90 600/1 
25 F.M K B.B.New 1200 40 West. 2200 Volt 900 30 KW Ai. Gb. 110'Volt 925|.7 West. SKS0L 500/1500 
25 1200 40 27% GE. CVC1I6 1800 } 20 Al. Ch. 4.1000 
25 Burke EM3 goo} 2 40 Al. Ch. 900 25 ‘Wh. GM 110 Volt 1 Rel.  92TF /1000 
26 900 40 730 1200} 1 West. 8K 2650/1000 
25 Al. Ch. AN 720 40 Burke EMV7 1150/550 25 Al. Ch. E120 50071500 | & Wh. CM TEBB 1800 
25 GE. M10 720 35 Al. Ch. 720 25 11000 | .1 Century R304 1800 
20 US. SCSPB 1800 GE. 112 $00 2 900 | 15 est. SK 1150 
20 FM K B.V.N 1800 30 Al. Ch. 2200 Volt 720 400/800 | 2 West. SK115.Volt 1150 
20 Wet. } 25 Wh. 6 25 West. SK 1200} 3 Rel. A6TF 
0 New 25 «West. 72013 3 ir 1000/2805 | 2 Rel.  66TF 850 
20 G.E. — I-K 2200 Volt 900 2% GE. MT 400 20 Ko 500/1000 | 3 8K70 850 
20 Cleve 900 20 GE. CD 400/1600 | 1 G.E.” RC20 550 Volt £50 
20 Al. Ch. 900 GE RF 250/1000} Colon‘al 950 
18 West. MS (Elev.) 720 DC—230 Volt 20 FKW 1800 | 14 West. | SK33 1760 
15 F.M. 3600 6 20 Gr. Wh. CMC Enclowed 1800] ,4 734 West. SK60 850 
18 QZKB.B.New 1800| Qu HP Make Type 20 Cr. Wh. CMCTEBR 20 § West. & Gen. 1760 
10 AL. Ch 1130 Cr. Wh. CMC550 Volt 1200 (Exp.) 1200 | 20 West. Reliance 1150 
10 ‘Imperi BB. 1100 Gs. 1820 Re. ger” 1200 | 35 est. SK 43 850 
18001 1 100 West. SK! 18001 2° 20 West. 8K 1200 of'other DC motors not listed 
KW set, 275 volt DC, 4400 voit AC, 3 
phase, contro 
Fist 1—150 Blectrie M-G set 250/278 volt DC. 440 volt AC, 8 phase, 60 
Delco, 7% rr ReM Kw dooway ghronous 250 volt DC, 2300 volt AC, 3 phase, 
. . Fr, 284, 
vell, ni HR KV. —200 kW Burke synehronous fet, 280 280, volt DC, 440 volt AC, 3 phase, 60 
00 25 volt DC, 2300 volt AC, 3 phase, 60 cycle, 
i—New General Electrie 250 HP. See Ke. Ay 549-A, 440 voit, 3 phase, 60 
eycie, 3600 RPM vert., direct connected to Bingham type 2, 22 stage, double 
6—Practically new 40 KW Rellance & Gonoral Electric variable voltage 
sets, 250 volt DC, 220/440 volt AC, 3 phase, C0 eyete, ese RPM, complete 
with exciters all control and drive motors. All m ball ng, enc 
M-G set, exciters and contro! mounted in fan cooled enclosure. Drive m 
1—New Alls Chalmers 200 HP. type ARZ, 2300 Volt, 3 phase, 60 cycle, 3600 GE. tye CD. frame 1441, 40 HP. 230 volt 400/1600 RPM, enclosed, ball 
RPM, totally enclosed fan coal, ball bearing. bearing, 50° Cont 250 RPM, t hr. 50° 


The Wente Electric Co. 


Af am i lo n QO h i O 


PHONE HAMILTON 707 
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KW sMfr. Type 
.E. 1 brg MPC 

105 Century b.b. 1500a. 
100 TLC 
G C100 


50 Cr. 

“4 W SK 
25 {G.E. NEW b.b. CD93 
20 Allis Ch. 

12 MR 
15 Gen. E RC 


WAGNER 


“CERTIFIED REBUILT” 


FOR MORE THAN 40 YEARS 
THE MARK OF DEPENDABLE ELECTRICAL EQUIPMENT 


MOTORS ...GENERATORS...M-G SETS 


PUMPS. ..FANS...BLOWERS. ..SPEED REDUCERS 
PARTIAL LISTINGS—WRITE, WIRE OR PHONE YOUR REQUIREMENTS 
A. C. GENERATORS 

T Volt: 


< 


M-G SETS 
KW Mfr. Input V 
500 Allis Ch.* AC 
300 Elec.* 220/440 AC 
200 «Gen. Elec.* 2200 
150 = Gen. Elec. 220/440 AC 
105 Century b.b. 220/440 A 
80 EL. Prod.* 220/440 AC 
Cr. Wheeler 220/440 A! 
3744 Whee. 230 
35 = Gen. Elec. 220/440 AC 
30 Marble Card 220/440 AC 
30 Elec. Prod.* 220/440 AC 
2% G.E. NEW 220/440 AC 
9 #H.V.W.1500amp. 220/440 AC 


MOTORS—SLIP RING 
3 Phase 60 Cycle 220 or 440 Volts 


= 


al 
Ras 


o 


A. C. MOTORS CYCLE 


D. C. MOTORS 
HP Type 
100/150 EE. TLC 
80/125 C100 
75 — 813L 
75 Gen. Elec. BRC 
65 en Cc 
60 Diehl dynamom. R10 
GE. bb (2) CDM103 
50 Cr. Wheeler (2) 50H 
»O en. Elec. CL 
40 se. 8K 
40 Reliance (2) 310T 
40 Gen. Elec. RC31 
oe Gen. Elec. CD123 
25 dyna. 
25 nd’son (4) C13 
25 Roth 
25 G.E. bb NEW CDM93 
20 G.E.bbNEW CDM83 
20 Gen. Elec. RCI1 
2 Reliance 
20 Gen. Elec. 
20 =©Gen Elec. DLC 
15 Gen. Elec. RC 
15 Roth 85RS 
15 G.E. NEW (2) 
15 Gen. Elec. RC10 
15 Whase. Whee. (8) SK90 
15 CD95 


D. C. GENERATORS 


1000 NEW MOTORS IN STOCK 


A.C. 1 ph. & 3 ph.—Fract. H.P. up to 60 
H.P.—All speeds, open & enclosed—stand- 
ard makes—quantity discount. 


SPECIAL—-500 KW M-G SET 


Allis Chalmers 725 HP synch. motor 3/60/ 
2300 V. on base coupled to 500 KW gen. 


440V. coupled to 
3/25/440V. 750 


DC 250 V 900 RPM with AC & DC panels. 
NEW in 1943, A-1 condition now. 


SPECIAL—FREQUENCY CHANGER 
125 KW G.E. ITTS65 chan ~ 


A. C. MOTORS—SYNCHRONOUS 


EXPLOSION PROOF MOTORS—NEW 
2—3 HP 1200 RPM 1—10 HP 900 RPM 

2—7'2 HP 1800 RPM 1—15 HP 1800 RPM 
1—7/2 HP 900 RPM = 2—20 HP 1800 RPM 


ARTHUR WAGNER COMPANY. 


1436-38 W. RANDOLPH STREET CHICAGO 7, ILL. 


A. C. MOTORS—SQUIRREL CAGE 
3 Phase 60 Cycle 220 or 440 Volts 


agn 
Whse. TEFC b.b. 
hse. 
Diehl NEW b.b. 
Diehl NEW b. <4 


MONroe 


j 
ia 
Qu. HP. Mfr. Type Speed 
1— 250 G.E. 2200V. 600 
1— 250 Gen. Elec. KT559 1800 
2 220 G.E2200V. KTP559 1200 
1— 200 Gen. Elec. 514 
150 Allis Ch. b.b. AR 720 
150 Reliance b.b. encl. AA 900 
2— 150 Fair. Morse B 600 
2— 125 Allis Ch. b.b. AR 450 
1— 125 Cont.2200V.bb. SC 1800 
1— 125 Northwn. H 1800 
1— 125 Cr. Wheeler 125Q 900 
Qu. HP. Mf T Speed Gen. Elee 
r. ype n. 
400 G.E.3 bre. I-P 450 Gen. Elec. KT352 900 
1— 300 GE. 2200V. I-M 1800 i 75 Gen. El. I-K 720 
Volts Speed _ 300 Gen. Elec. MT365 1200 $= 60 Allis Ch. 4000/2200V. AR623 1800 
1000/3500 1— 200 Gen. Elec. IM-E13B 1800 1— 60 Howell b.b. SC416 1800 
500/1000 1— 200 Whse.3 a HF 600 2— 60 G.E. NEW b.b. K4448 1800 
575 200 G.E. 2200. IM-15A 720 y 60 Gen. Elec. K505 1200 
1150 - 150 GE. int. ITC5015 720 60 Gen. Elec. I-K 600 
375/750 100 Whase. CW761C 1800 50 G.E. 2 phase 1-9 900 
100 Gen. Elec. IM-15 7 50 GENEWbDHT KG405 1800 
1750 1— 75 Gen. Elec. IM-14 600 1— 50 Whse. 7S. C8445 1800 
700 i— 75 Gen. Elec. MT337 1800 50 G.E.NEWhitorqg KG445 1200 
600 — 50 ~——- Fair. Morse BV 720 2— 50 Gen. Elec. K505 900 
750 1— 50 Gen. Elec.int. ITC 600 50 Gen. Elec. KT342 900 
625/1200 1— 50  Whse. int. cl 600 2— 50 Whse. vertical CS766 900 
1750 — 40 Gen. Elec. MT336 900 eas 40 Howell b.b. sc 1800 
575/1150 1— 40 Allis Ch. ANY 450 i— 40 Ald. ARX 900/600/450 
900 i 37 GE. int. ITC 600 2— 40 G.E. NEW bb. K404 1800 
| | 750/2000 1— 35 — Lancashire b.b. 1800 1— 40 Gen. Elec. I-K 1200 
115 850 1 30 Gen. Elec. OMT336 1200 6— 40 Gen. Elec. KT336 900 
330 1750 i 30 Gen. Elec. MT346 600 2— 35 Gen. Elec. I-K 720 
115 1150 25 Gen. Elec. I-M 1200 35 Gen Elec. 1-K 900 
115 1750 _ 25 ng SR 1200 2— 30 Howell b.b. 4 spd. sc 1800 
115 1150 25 Gen. Elec. I-M 600 30 G.E. NEW bb. K365 1800 
230 850 1— 20 P&H b.b. int. WwTs 1200 2— 30 G.E. NEW hitorq KG365 1800 
230 575 = 720 2— 30 Whse. NEW bb. C8405 1200 
230 500/1500 1200 30 G.E. TEFC b.b. K404 1800 
2 . 
| 1780 Type Volts Speed 39 Whee. CCL 600 
150 Whee. Cc 440 500 30 900 
2— 25 b.b. C8365 1800 
125/170 1150 1— en. Elec. 
0 1200 i 25 Allis Ch. AN 1200 
250 1150 25 Gen. Elec. KT526 000 
250 600 25 Whse. C8646 900 
125 600 2— 25 Gen. Elec. I-K 600 
250 750 — 20 G.E. TEFC bb. K404 1200 
250 850 2— 20 U.S.NEWb.b. $C326 3600 
600 850 20 Gen. Elec. KT182 3600 
125 1450 3— 20 G.E.NEW hitorq KG36i 1900 
125 475 20 G.E. NEW b.b. K364 1900 
125 1200 ‘ .b. spl. 
20 Gen. Elec. KT312 1200 
20 Gen. Elec. 1-K 1200 
20  Whse. cs 1200 
20 Gen. Elec. b.b 1-K 900 
00 
KT559 motor 15 G.E. NEW bb. K324 3600 
Mfr. Type Volts Speed 2— 15 Whse. NEW b.b. C8326 1300 
667, Gen. ATI 2900 18 DichiNEWbb. 11326 1800 
300 El. Machy. late 2200 360 15 Whse.NEWTEFC (S326 1800 
275 Whse. G 2200 900 15 Whse. NEW b.b. C8364 1200 
200 El. Machy. late 2200/4000 600 15 Diehl TEFCNEW INF 365 1200 
150 Gen. Elec. ATI 220/440 300 2— 15 Gen Elec. KT954 1300 
125 GE. splprf. TS955 220/440 1200 15 G.E. spl. bb. K365 1200 
110 El.Machy. 220/440 1200 15 Gen. Elec. KT302 1200 
75  &.Prod.b.b. .8PF 2200 1200 15 Gen. Elec. KT512 900 
75 El Machy. |§BRKT 550 900 15 Allis OX365 900 
PO. 
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SPECIAL 


10/20,000# per Hr.-200#—New-Wickes 3 drum, low 
head—Never installed. 


30,000# /Hr.-450#—New Bros integral furnace-stoker or 
oil—Never installed. 


BOILERS—WATER TUBE 


1038 = 200# Sectional Header, pulverizers, Springfield, 


750 H.P. 250# 4-drum, stoker, Union Iron Works, 1927 
424 H.P. 425# Integral furnace, pulverizers, B&W. 1940 
350 H.P. 225# Stirling, stoker, B&W, 1926 

253 — 180# Longitudinal drum, oil burner, Erie City, 


2-100 H.P. 160# 2-drum, Detroit stokers, Erie Ctiy, 1941. 


TURBO GENERATORS— 
CONDENSING 


4000 KW 2400v. 425 isp. Surf. Condenser & auxs. (2 of 
these) 


4000 KW 2300v. 1604 Wemco 1912 
2500 KW 2300v. 1753 Wemco 1914 
1500 KW 2300v. 150# G.E. 1922 
1250 KW 2300v. 200# A.C. 1924 
2-750 KW 2300v. 150# G.E. 1915 

500 KW 2300v. 2504 Wemco 1926 
6000 KW 600/6600v. 175# G.E. 1917 
2000 KW 600v. 155# G.E. 1922 

1000 KW 600v. 250# G.E. 1925 

300 KW 480v. 400# G.E. 1942 

500 KW 240v. 175# Terry S/N 7500 


TURBO GENERATORS— 
CONDENSING EXTRACTION 


3000 KW 2300v. 1504-104 Wemco 1915 
500 KW 480v. 1504-104 Moore 1928 


TURBO GENERATORS— 
NON-CONDENSING 


1500 KW 2300/4000v. 200#-124 Wemco 1912 
1400 KW 2400v. 175-10# A.C. Rebuilt 1942 
1000 KW 2400v. 175#-10# A.C. Rebuilt 1942 
500 KW 2400v. 1504-104 G.E. 1919 


MOTOR GENERATOR SETS 60/3 
(with controls) 


1420 H.P. 11000 volts to 1000 KW 600 volts 900 RPM 
1400 H.P. 4000 volts to 1000 KW 600 volts 720 RPM 
710 H.P. 2300 volts to 500 KW 600 volts 720 RPM 


900 H.P. 480 volts to 300/600 KW 250 volts 1200 RPM 
2300 volts to 500 KW 250: volts 514 RPM 


300 H.P. 2300 volts to 200 KW 250 volts 600 RPM 


75 nak 220/440 volts to 50 KW 115/230 volts 1800 


100 H.P. 2300 volts to 65 KW 125 volts 1166 RPM 
290 H.P. 440 volts to 192 KW 40/80 volts 1200 RPM 


ROTARY CONVERTERS 


with transformers & controls 


60/3/4000/13200 volts to 1500 KW 600 volts 720 RPM 
60/3/9900/11000 volts to 1000 KW 600 volts 360 RPM 


60/3/11000 volts to 500 KW 600 volts 600 RPM 
(4 units) 

60/3/13200 volts to 1000 KW 250 volts 360 RPM 
(2 units) 


TRANSFORMERS 
60 cycle, single phase 


2—8000 KVA, 26400 to 13200 volts (auto, 3 phase) 
3—3000 KVA, 22000 to 2300/4000 volts 

3—1000 KVA, 11000 to 2300 volts 

3— 125 KVA,. 11500 to 2300 volts 

3— 150 KVA, 11000 to 220/440 volts 

3— 100 KVA., 7200 to 120/240 volts 

2— 75 KVA, 4160/7200 to 120/240 volts 

3— 167 KVA. 2400/4160 to 120/240 volts 


FURNACE TRANSFORMERS 
60 cycle, three phase 


34000 to 220/85 volts, 1000 KVA 
34000 to 164/133 volts, 1000 KVA 
22000 to 228/92 volts, 4000 KVA 
22000 to 260/101 volts, 4000 KVA 
13200 to 240/95 volts, 5000 KVA 
13200 to 239/85 volts, 4000 KVA 
13200 to 239/85 volts. 3000 KVA 
13200 to 239/85 volts, 2000 KVA 
12000 to 200 volts. 1500 KVA 
4600 to 187/75 volts, 200 KVA 
230 to 120/60 volts, 200 KVA 


PAUL STEWART & CO... INC. 


UNION TRUST BUILDING 


CINCINNATI 2, OHIO 


Over 50 Years of Service 
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Where are these boilers made? 


v TEST YOUR KNOWLEDGE — CHECK YOUR SCORE y 


Here’s a test of your familiarity with these nationally-known 
and advertised American-made Boilers. 

Here are 30 Boiler-Manufacturer’s well-known names. What score can you 
make in naming the cities where these Boilers are made? “Excellent” if you 
can answer all of them; “good” if you can answer 20; “fair” if you answer 
10. It will be fun to try it. Write name of city after each Boiler, then see 
correct answers in our Ad on page 287 this issue. 


2—BABCOCK &WILCOX.... |= 12—EDGEMOOR.......... 22—KEWANEE............ 


3—BIGELOW ............ 
4—BRODERICK .......... 14—FARQUHAR .......... 24—MURRAY ............. 
5—BROWNELL ........... 15—FITZGIBBONS ......... 
6—BURNHAM ........... 16—FOSTER-WHEELER ...... 26—PACIFIC ............. 
7—CLEAVER-BROOKS ..... 17—HAMBURG ........... 27—TITUSVILLE ........... 
8—COMBUSTION ........ 18—HEILMAN ............ 
9—CYCLOTHERM ......... 19—HODGE .............. 
10—DILLON ..............  20—INTERNATIONAL ...... 30—WICKES ............. 


WE “KNOW OUR BOILERS” 


Our Buyers, Engineers and Salesmen know every Type, Size and Specifica- 
tion of every one of the above makes since we, as Marketers of good used 
Boilers, must “know our onions” in order to give our customers the best in 
values and qualities. 


Here are some outstanding GOOD USED BOILER VALUES 
for Immediate Delivery 


VERTICAL BOILERS HOR. RET. TUBE BOILERS 
1-10 HP Springfield, 140+ 1-125 HP Titusville, 125+, grates 
1-22 HP Springfield, 100+ 2-165 HP Bigelow, 125+ 
1-30 HP International, 100 
1-35 HP International, 125+ WATER-TUBE BOILERS 
1-40 HP International, 1254 | 2-175 HP B&W Stirling, 200+ 
1-250 HP Heine Box Header, 150+ 
PORTABLE FIRE-TUBE BOILERS 1-300 HP NEW Wickes 3-drum 
1-45 HP Ames Economic, 125# 2-300 HP Oil City Box Hdr., 160+ 
1-40 HP Brownell, 100+, Stoker 1-400 HP Walsh-Wid. Sec. Hdr., 300+ 
1-80 HP Erie City Economic, 100+ 1-489 HP Heine Box Hdr., 160+ 
1-90 HP Erie City Economic, 125+ 1-498 HP B&W Stirling, 160% 
1-100 HP Erie City Economic, 100+ 2-500 HP B&W Sec. Hdr., 200+ 
1-125 HP Leffel Scotch, 1-508 HP B&W Sec. Hdr., 200+ 
1-150 HP Erie City Economic, 150+ 3-509 HP B&W Sec. Hdr., 200+ 


3-250 HP Kewanee Firebox, 125+ 2-25,000+ /hr. B&W Stirling, 425+ 


J. PARKER THOMPSON CO.) inc. 


507 FIFTH AVENUE, NEW YORK 17, N. Y. 


Phones MURRAY HILL 7-6547-8-9 
CABLE ADDRESS: “PARKTOM” NEW YORK 
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LIQUIDATION SALE — Modern Equipment 


Ask for our complete 1948 Catalog 


JUST OFF 
THE PRESS 


WE can give you prompt delivery 
sell at a fraction of the original 
cost 


own all equipment we offer 


IF YOU NEED: 


Diesel engines 


Diesel generators | Reduction gears 


Boilers Turbo generators Steam generators 


Evaporators Condensers Deaerators 


Motors 


Pumps 


Switch gear 


Generators 


Air coolers Centrifuges 


Transformers — Air compressors Blowers 


Condenser tubes Air bottles . Fans 


Hoists and Winches 


Air ejectors 


Refrigeration equipment 


Motor generators Air pumps Feed heaters 


Fuel injectors Snubbers 


Wire rope slings 


wert on ca. NEU CORPORATION 


FOR DETAILS 31 Nassau Street New York 5, N. Y. 
Tel.: REctor 2-1334 


ARRANGE FOR 
INSPECTION 
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TURBINE UNITS—60 Cy. 
cw Gen Elec. Cond. 25 Cycle 

W General Electric Cond. 
KVA General Electric Cond. 


WATER TUBE BOILERS 


& W., 650-ib. Stoker 
Stokers 


ROTARIES—60 Cy. 
Allis Vv. 
Gen. Elec. 600 V 

240 V. 


0 ou, General Electric Cond. 
Westinghouse Cond. 
Westinghouse Extrac. 
General Electric Cond. 

A General Electric Cond. 

DeLaval Cond. 
DeLaval 
Elliott Cond 
General Electric Non.-C. 


6— i 
5— 492 HP Heine, 180-Ib. Stokers 
2— 469 HP B. & W. 425-Ib. Pulverizer 


SYNCHRONOUS MOTORS 
G. E. 60 cy. 2300 V. 90 RPM 


General Electric 275 V. 
inghouse 600 V. 
inghouse 600 V. 
inghouse 250 V. 


FREQUENCY CHANGERS 
\—2150 KVA G. E. RPM 


STEAM ENGINE UNITS—60 Cy. 


KW Hamilton Unifiow 
KVA C 


1800 RPM 
G. E. 2300 V. 4340 (Super) 


INDUCTION MOTORS 


Skinner Uniflow ae fee HP Cr. Wh. S/R 2200 V. FL 895/448 TRANSFORMERS—60 Cy. 

nn 

Ames Vertical HP Allis Chalmers S/R 2200 V. 440 RPM \y KVA ~ Ch. 63500/110000 W—i3800 V. 
Ames Vertical 9 HP West. S/R 2200 V. 360 RPM KVA Al. Ch. 33000—4800 V. 


KVA Harrisburg 4-valve KVA West 
KVA Ames Uni 


60/25 cy. 


es U 
Harrisburg “Gnifiow 
Corliss 


D. C. STEAM ENGINE UNITS 


1—600 K fl Al. Ch. S/C 440 V. 435 RPM yA 75 V. 
Kw 250" v. 100 HP Louis Allis $/C 220/440 V. 1800 RPM 8000 Penn. 64007 13200-2400 V. 3 ph. 
i—500 KW Ames Uniflow, 250 V 60 HP West. S/C 2300 V. 1200 RPM A West. Auto 4000 2300 V. 3 ph. 


i—400 KW Ames Uniflow, 250 (0-480 V. 
1—275 KW Ames Uniflow, 250 V Allis Chal. 600 V. DC 60 cy. G. E. 2300—550 V. 3 ph. 
Gen. Elec. 275 V. DC 60 cy. 100 KVA G. E. 2300—575 V. 
Cr. Wh. 600 V. DC oo: 20 KVA West. 2200—575/287' V. 
DIESEL ENGINE UNITS V. DC 60 


ails Cha: 278 BC OIL CIRCUIT BREAKERS 
6—1600 HP Gen. Motors, 2400 V. 60 cy. gen. s Cha cy. 

3—1200 HP Hamilton 2300/4000 V. 60 cy. gen. West., 250 V. DC 60c¢ 6 

t— 720 HP Amer. Loco., 2400 Allis Chat., 275 V. DC. 25 cy. KV West. Gil Outdoor 
i— 625 HP Worthington, 240 V. 60 cy. gon. G. E. 6 , DC, 60 cy. KV G. E. FKO0I36 Outdoor 
i— 480 HP Fairbanks Morse, 60 cy. gen. Kelman CB76 
3— 425 HP Gen. Elec. 440 V. 60 c . E. FK2 door 
i— 400 HP Morse 2300 cy. 
3— 300 HP Gen. rs 440 V. 60 c 

2— 3 KW Buda ore. 317, 3- 60- 127/220 V. 


255 


Pole type 
KO0136 Outdoor 


6. 
West. 125 V. DC, 60 cy. A. 15 KV G. 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


BREW. WOLTMAN & Co... ING. 


MOTOR GENERATORS 


POWER PLANT EQUIPMENT 
Special Offerings 


2—280 KW 480 V 

1—250 KW 

1—150 KW 1 

1—125 KW V.D.C, 
Uniflow 


TURBO-GENERATORS 
1—3500 KW 480 V Cond. 


1—100 HP 
1— 75 HP 150# New 
1— 50 HP 200% 


AIR COMPRESSORS 


TURBINES ONLY 
1—375 H.P. with gears 
1—210 H.P. Terry 

BOILERS 
425 PSI 
225, 


Brand new. Built by Allis Chalmers to 
rigid specifications of the U. S. Navy 

K.V.A. output 1,250 R.P.M. 3600 

1, Duty Ph. Single 


Type 
les 60 
16000 CEM. 1# New Volis input 115 D.C. Velts output 120 A.C. 
Amps input 14 Amps output 10.4 


TRANSFORMERS Length width hei 13” 
mpound accumulative J 
3—200 KVA 600/220/110 fields. Centrifugal starter. Splash roof 
covered. Frequency adjustable to load, 
MOTOR plus or minus five cycles. 
GENERATORS 
1—100 KW 550/125 V 


1—5000 


ENGINE GENERATORS 
1—375 KW 2300 V Uniflow 
1—168 KW 600 V. 


PRICE $87.50 


Identical Machine, but 230 volts 
D. C. Input, $125.00 
Set of Replacement Spart Parts for 
Either Machine $29.50 
Prices f. 0. b. Tuckahoe, New York 
Immediate Delivery 
ELECTRONICRAFT, INC. 
5 Waverly Place Tuckahoe 7, New York 
Phone Tuckahoe 3-0044 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., U. S. Machy. Bldg., 140 Federal St. Boston 10, Mass. 


The Buyers Must Be Satisfied—Always 


February 


: 
2—625 i—1409 HP i—2000 K 
1—6004 2— 748 HP Ed i—1000 K 
1—500( i— 519 HP Titusv ker i—1000 K 
1—400 i— 750 KW Westinghouse 275 V. 
2—375 i— 750 KW General Electric 600 V. 
1—375 i— 500 KW 
'—312 2— 500 KW 
1—125 2— 300 KW 
2—125 4—600 
i 2—125 2—2000 West. 60 cy. 2200 V. 120 RPM 
i— 22 i— 880 G. E. 60 cy. 2300 V. 514 RPM 
i— 500 G. E. 60 cy. 2200 V. 720 RPM 
i— 350 G. E. 60 cy. 2200 V. 720 RPM 
, i— 300 West. 60 cy. 2300 V. 900 RPM 
18 
1—750 i— 100 i— 938 KVA West. 25/62' cy. 750 RPM 
i—500 KVA N i— 600 KVA G. E. EE 300 RPM 
1—375 KVA 
i—312 KVA 
1—225 KVA 
i—187 A 
1—156 
i—150 
1—125 
i— 200 G. E. S/R 2200 V. 435 RPM i= » Ee “1 - ° 
2— 150 Al. Ch. 2300 V. 1800 RPM. New. 3— 750 KVA West. 22000-2300/4600 V. 
I— 150 Cr. Wh. 440 V. 1800 RPM. New. 2—10,000 KVA Pitts. 13200-4600 V. 3 ph. 
27—2500 KW 440 V Cond. 
1—3000 KW 600 V Cond. 
1—2000 KW 600 V Cond. : 
1—2000 KW 480 V. N. C. 1—6000 CFM 50# Motor : 
2—1500 KW 2300 V Cond. 1—2700 CFM 100# Motor 
1—1250 KW 2300 V Cond. 1—1200 CFM 100# Belted 
2—1000 KW 440 V Extrac. 1— 700 CFM 100% Belted 
1—1000 KW 2300 V Cond. Rotary 
; 2— 500 KW 600 V Cond. 
1— 500 KW 240 V Cond. 
2— 125 KW 220/440 V N. C. 
1— 250 N. D. 
1— 125 Extrac. 
= 1— 500 HP 400% 
1— 50 KW 220 V AC. N.C. | 355 HP 200% 
2— 480 HP 225# 
: 2— 400 HP 180% 
1— 250 HP 180¢ 
: 2— 175 HP 200# 
1— 150 HP 150% 
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MARINE INDUSTRIAL EQUIPMENT 


Immediate Delivery 


BOILERS 


FOSTER-WHEELER 
Capacity Steam Per hr. 60000# 
with superheater. 


WICKES 
Capacity Steam Per hr. 550004 
working pressure 250# 


BABCOCK & WILCOX 
Capacity Steam Per hr. 22500# 
working pressure 250# 


CLEAVER BROOKS 
Package Type with feed pump, 
100# designed pressure 


PUMPS 


Rotary Pumps Turbine Drive 
Centrifugal Pump Turbine Drive 
Centrifugal Pumps Motor Dr. 
(Vertical & Horizontal) 
Reciprocating Pumps Duplex 
(Vertical & Horizontal) 
Reciprocating Pumps Simplex 
(Vertical & Horizontal) 


DIESEL ENGINES 


G.M. 900 HP Model 12-567, 2 cyc., 12 cyl, 842" x 10", 744 rpm, with Falk reversing and 
reduction gear, ratio 242 to 1. Electric Starting. Auxiliaries Available. 


DIESEL GENERATORS 


100 KW. D.C. Generators, 240-120V, 417 Amps, 1200 rpm., Driven by Superior Diesel, 150 
H.P. model GBD-8, 8 cyl. 512” x 7”, Electric starting. Auxiliaries Available. 


D.C. Generators: Delco model 1-3642 Ser. No. 541342 100 KW, 120/240 V. 1200 rpm, 417 
amps. Driven by General Motor Diesel Engine Model 3-268-A Eng. No. 10080, 150 H.P. 
1200 rpm. 3 cyl. 642"x7", 2 cyc. Auxiliaries Available. 


WINCHES—WINDLASSES 


Winches Winches (ELEVATOR) 
(WELLIN DAVIT) 20 H.P. 17.6 KW 230 V. D.C. 


25 H.P. 230 V. D.C. 90 amps. 20 "Pm. Gear motor 
1750 rpm. a 
Win ass 
Winches (TOWING) 95 wp. 230 V. D.C. 1150 rpm. 
50 H.P. 230 V. D.C. 525 rpm. Gear Motor 


OTHER WINCHES & WINDLASSES 
AVAILABLE FOR 
Cargo—Mooring—Towing 


TURBO-GENERATORS 
Turbo Generators, 300 KW A.C. G.E. 
Generator: 450 V. 300 KW 3 phase 60 cyc. 481 Amps. 1800 rpm. 
Exciter: DC 40 KW, 330 amps. 120 V. full load. 
Reduction Gear: Ratio 4.061, 4873 to 1200 rpm. 
Turbine: 340 KW G.E. 400# W.P. 3 stage condensing 
Turbo Generators, 132 KW AC General Electric 
Generator: 450 V. and 220V 3 ph. 60 cyc. 1200 rpm., 251 Amps. 
Exciter: 120 V. D.C. 22.6 amps. 40 KW 
Reduction Gear: 8.4 to 1 ratio 
Turbine: 172 KW 10071 rpm. 3 and 5 stage 
OTHER 
TURBO-GENERATORS—MOTOR GENERATORS 
STEAM ENGINE DRIVEN GENERATORS 
AVAILABLE 


YOUR INQUIRIES INVITED 


_MILNOR & BLEIGH STS. 


NORTHERN METAL COMPANY 


Phone: MAYFAIR 4-1400 
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ENERATOR 


TRANSFORMERS 


MOTORS MOTORS 
3 PHASE—25 CYCLE—220 440 VOLTS || sy pn 1—15 HP. Gen. Elect. Type I Form K. 3/60/440/T30 
Sizes in Stock. cycle. 
a” 100 cycle, 120 cycle, 180 cycle and any || HP. Fynn-Welschel Synchronous $/60/440/1200 
56 West. ca 750 other high cycle if desired. RPM. 
5 Weat. cs 750 1—75 Gen. Elec. Slipring Type I Form M., 3/60/440/ 
5 West. cs = pa 450 RPM. 
5 West. cs 
6 GE. KT 948 1430 HORIZONTAL & DUPLEX 1—100 HP. Gen. Elect. Type K (New Motor) 3/60/440/ 
6 GE. ET 948 1430 Compressors & Vacuum 1800 RPM. 
= Pumps after Coolers, Filters 1—100 HP, Westinghouse Slipring Type CW, 3/60/ 
16 GE. I Form K 750 
15 West. cs 573 750 25 CYCLE MOTORS 1—100 HP, Gen. Elect. Slipring Type I Form M, 
West. cs 1—1270 HP. Gen. Elect. Synchronous Motor Type}  3/60/440/2200/720 RPM. 
West. cs A.T.1._ 3/25/2200 Volts 150 RPM. 
I Form K 750 11900 Elect. Motor Type} 1—100 HP. Westinghouse Motor Type CS-867A, 
16 GE. 1 Form K 500 T.1. 3/25/ 3/60/440/885 RPM. 
I Form K 750 
100 West. (2200 v.) C8 871/828 460 MOTOR GENERATOR SETS 
125 West (8.R.) cw 480 | 2—350 KW General Electric Sets 250 Volts D.C. driven 
160 G.E. I Form K 365] by 500 HP 3 Phase 25 Cycle motors. 1—170 HP. Crocker Wheeler Slipring 3/60/440/600 
= 700 | KW Gen. Eloo. Generator, Type DLC-208, 125 v. 
be EE. (3200 v. orm direct connected to 40 HP Gen. Elec. Motor, 3/440,] 1-200 HP. Gen. Elect. Slipring I 
160 Allis Ch. Slip Ring 720 60/720 RPM with panel board. 3/25/440/500 RPM. re ee 
160 G.E.(2200¥.) KT 557Y 1470 

. (2200 v. 1 1—500 HP, Allis Chalmers Slipring 3/60/2200/51 
200 G.E. (8.R.) 1 Form M 480 | 1 estinghouse type Rotary Con- 

200 West. (8.R.) cw 1011 480 verter 230 Volt D.C.—3 to 6 Phase, 25 Cycle, 4600 | 1—500 HP. Gen. Elect. Type I Form K, 3/25/440/485 
Volt Transformer. RPM. 

PRIMARY CONTACTORS NEW MOTORS 

1335 ZP. Square D Magnetic Controlled, 3/60/2200 || 300 New Gen. Elect. & Westinghouse 490 RPM. 
Motors In stock from 1 fo 100 H.P. 1—1500 HP. Allis Chalmers Synchronous, 3/60/2200/ 
i— Schweitzer-Conrad Load Break, ° 
Fused. '$/00/2300 Volta. 164 RPM. 
ERIE ELECTRIC CO., BUFFALO. N. 
a9 s CL. 4758 


LATEST 
DESIGN 


PROMPT 
SHIPMENT 


TRANSFORMERS 


General Electric, Spira- 
kore, type HS, 167 KVA, 
2400/4160Y volts primary, 
120/240 volts secondary, 
single phase, 60 cycle, oil 
_ cooled. 


Alternative with the same 
rating except having a sec- 
ondary voltage of 240 or 480. 


933 HARRIET 
Cincinnati 3, Ohio 


Co. 
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QUALITY REBUILT POWER EQUIPMENT 


Why wait for costly breakdowns?  In- 
crease your production now by ordering 


Chicago Electric rebuilts while stocks 
last— 


QUALITY POWER EQUIPMENT 


MOTORS 
4000, 4600 514 


= 


QQ 


33 


cs 
AR 
sc 
AR 
AR 
R 


a8 


SLIPRING MOTORS 

HP Make 
1000 Whse. 
Whse. 
600 G.E. 


2300 
220/440 125/ 
220/440 

220 

. 220/440 2 
ton 220 97 
SQUIRREL GAGE {MOTORS 
ake olts Speed 
2200 706 


Qa 
S323 


oro 


720 > cD 230 
1200 A.C. GENERATORS 
900 Kva Make Type Volts S 
2500 G.E. 480 
1625 Whse. 
938 Whee. 
450 Al. Ch. 
225 G.E. 
250 175 Al. Ch. 
HIGH FREQUENCY M.G. SET 
C. generator Onan, model 5 ». 800 
P.F. 2666 RPM, frame 21433, belt driven 5 
ype K254, 3 phase, 


, 60 cycle, 220/440 volts, 
t drive and guard, on fabricated steel base. 


400 
1200 
900 


uis Als. GH 


NEW DIESEL GENERATOR 
ric Machinery, A.C. generator, 3 phase, 60 cycle, 230/400 
with 2 KW Elec. Mach. 125 volt 
10060-4YD, size 81/4x9 on 


CHICAGO ELECTRIC COMPANY 
1330 WEST 22nd STREET + + + CHICAGO, ILLINOIS 


On 


NEW AC MOTORS 


3/60/220/440 VOLTS 


? 


32 1200 

4 1200 
1/60/110/220 VOLTS 

1200 

1800 

1200 

1800 


Quan. 


NEW GEAR MOTORS 


3/60/220/440 VOLTS 
HP RP. Remarks 
96 440 V.-Open 
72 Open 
(1/60/110 Volts) 
440 V.-Open 
Open 
Open 
Open 
Open 
Open 


MOTORS 


1—125 H.P. West. Squirrel Cage, 3/60/ 
2200 volt, 1800 RPM and Starter. 


1—20 H.P. General Electric Induction 
Motor, 3/60/220 v., 1160 RPM. 


2—Vertical Gear Head Motors, Crocker 
Wheeler, TEFC 10 H.P., 220/440 
volt, 60 cycles, 3 phase, 1745 RPM. 
Philadelphia Gear, output 425 RPM. 


1—10 H.P. Sterling Type KRE enclosed 
Speed-trol motor 3/60/220/440 volt, 
1350/900 RPM. 


CARRIER AIR 
CONDITIONING UNIT 


1—30 ton Carrier Air Conditioning Unit 
consisting of two—2 cylinder Com- 
pressors and two—l15 H.P. Motors 
mounted on common base; with 
Kathabar Unit complete with all ac- 

. cessories, starters and instruments. 
Electrical characteristics 3/60/220/ 
440. New 1942. Has been in use 
one season, 


AIR COMPRESSOR 


1—Ingersoll-Rand Compressor Type 40, 
7” & 6%" x 5” delivering 156 CFM 
at 100# with 40 H.P. Gen. Elec. 
TEFC motor, 3/60/220/440 volt, 900 
RPM, Receiver and Control. 


SPEED REDUCERS 


4—Philadelphia Worm Gear size 00 
type AT 1.65 H.P., 1750 RPM, 5-1/6 
to 1 ratio. 

1—Cleveland Worm Gear 100 AH, 
series 25, 12 H.P., 1140 RPM, 5% to 
1 ratio. 


«NEW YORK 5, N. Y. 


RO 220 2 
cb 550 
250 650 
CCM 230 575 : 
E 220 620 = 
CM 220 
230 1275 
COM 220 450 
Bullock 230 575 
CL 220 745 
220 850 
ard. 220-1800 
Elliott 2300 
G.E. IK 440 
Lincoln 440 
Whse, cs 440 
Whse. cs 440 
Whee. CS 440 
Al.Ch. AR 2200 
G.E. K 440 
GE. TEFC 440 
60 KW, 75 KVA Elect 
volts, 4 wire, .8 P.F., : 
exciter, direct conn 
fabricated steel base. ing, with V-bel 
é 
HP Speed Remarks = t). 
1200 220 V.-T.E. 
% 1200 TE. 1 
% 1800 T.E.NV. 1 # 
1 1200 T.E. 
1 1200 X.P. 1 
1 1800 220 V.-X.P. 1 ae 
1% 1200 TE. 1 = 
1% 1200 T.E. w/Brake 1 
13 1800 1 
1% 1800 X.P. 1 
1% 3600 T.E. 
2 1800 
2 1300 Open 
2 3600 T.E. # 
2 3600 T.E.F.C. Pe 
3 1200 XP. 
3 1200 208 V.-X.P. %. 
3 1800 T.E.F.C. Piha: 
6 1200 X.P. = 
7 .E.F.C. 
7 X.P. 
1 T.E. 
1 XP. 
2 Open 4 
3 Open 
70 PINE STREET DIGBY 8-0373 
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SLIP RING MOTORS 


3-PH., 60 Cy. 

HP Volts Make Speed 
200 2200, 440 600 
200 440/2 720 
125 440/220 cE. 600 
150 440/220 se. 1200 
125 440/220 G.E, (Hoist) 900 
100 440/220 G. 720 
100 440/220 G.E. (MTC) 900 
100 200/440 G. 600 
80 440/220 G.E. (MTC) 900 
75 /55O G.E. 900 
40/2 G.E. 1200 
60 440/220 Cr. Wh. 720 
440/220 G.E. 900 
40 440/220 G.E 720 

SYNCHRONOUS MOTORS 

3-PH., 60 Cy. 

HP Volts Make by RPM 

400 440/220 G.E. ATI 

300 00/440 G.E. ATI 
50 440/220 Whase. HR 277 

40 2200/55 G.E. ATI 
40 440/220 G.E. ATI 720 
00 4150/2300 Whee. G 1800 
200 G.E. ATI 614 
50 4150/2300 G G 1800 
50 440/220 G.E. ATI 900 
50 2200, 440 G.E. Ts 600 
25 G.E. Ts 327 
10 440/220 G.E. Ts 2800 
10 440/220 G.E. Ts 257 
00 440,220 G.E. Ts 900 
00 440,220/25cy G.E. TS 375 
00 440/220 Whee. G 1800 
75 2200/440 Whase. G 600 
75 440/220 G.E. Ts 900 


1—13” and 8” 
FEATHER-VALVE, 


AIR UNIT 


10” 


285 rpm, 110 Ibs. 


motor-driven, complete 


CIRCUIT 


1—2000 amp., 
circuit breaker 
1—New 2500 amp., 


SQUIRREL CAGE MOTORS 


BREAKERS 


ITE—3 pole—600 v., air 


600 v., type DA 75, 
3 pole, Whse. air circuit breaker 


HP its Speed 
600 / 440 ome RE 1200 
500 440/220 G.E. Ik 900 
400 IK 720 
300 2200/440 Whse. cs 600 
300 440/220 G.E, KT 1800 
200 00/550 Cr. Wh sc 900 
200 2200/440 G.E. KT 1200 
200 440/220 G.E, IK 600 
200 440 Whse. cs 900 
1 440/220 Howell B. Brg. 1800 
150 vert. 440/220 G.E. KTP 1200 
125 vert. 440/2: G.E. KTP 1200 
125 440 G.E, KT 600 
100 440/220 G.E. KT 450 
100 440/ G.E. KT 400 
100 440 " cs 1800 
75 440 G.E, KT 360 
75 220 KT 1200 
75 KT 400 
“Tu RBO-GEN| ERATOR 
Generator, 125 kva. 1200 rpm. 440/220 v., Whse., 


r. conn, by reduction 


gear to Turbine, 100 kw. 
7380 rpm. non-condensing, 150/200 Ibs. ga. pr., com- 
plete with dir. conn, exciter and switchboard; practi- 
cally new condition, never used, 


A. C. GENERATORS 


1—320 kva., 600 rpm., v.. G.E. 
1—300 kva., 600 rpm., 2200/440 v., G.E. 
2 900 2200/550 v., G.E, 
440/220 v., = 
1—190 kva., 514 ~ 220/440 v., 
1—150 kva., 900 rpm., 440/220 v., GE 
1—100 kva., 327 rpm., 2300 v., 


/220 v. 
0 rpm., 440/220 v.. G.E. 


a. 
2— 30 kw., 1200 rpm., 440/220 v., G.E, 


MOTOR GENERATOR SETS 


1—125 kw., 250 1200 R. to 200 
ph., Sa. 

1200 rpm. conn, to 150 
hp. 440/220 v., 3 ph. syn. motor. 

1—i5 kw., 250 v., bg rpm. Whse., conn. to 112 
hp. 440/220 v.. sq. cage motor. 

—60 kw., 125 v., 1200 a? ete conn, to 75 hp. 

440/220 v., 60 cy., syn. 


1—25 kw., 440/220 v., 1800. alternator 
conn. to 40 hp. 230 v., DC moto 
TRANSFORMERS 
60 Cycle 


1—1000 kva. Al. Chal., 2400-120/240/208 volts, 3 


1—400 Kva. G.E. 2300-230/115 v. 

3—200 kva. Al. Chal., 2400- 120/240 volts. NEW. 
1—150 kva. Whse. SK. 13200-125/215 v. 3 ph. 
6—100 kva. G.E, 4600/2300-230/115. New 
3—50 kva. 4600/2300-230/115. 

6—37% kva. Whse. 440-115. DRY. 

3—25 Kva. G.E, 7200-120/240. NEW. 

3—25 kva. G.E. 2300-230/115. DRY. 


458 SEVENTH ST. 


HARRY J. RICE pres. 


STEPHEN™ CO. 


HOBOKEN, N. J. 


BOILERS, ASME. 


DELIVERY. 


342 MADISON AVENUE 


NOTE OUR NEW LOCATION 


HOWE BROTHERS 


POWER PLANT SPECIALISTS 


SINCE 1912 


PARTIAL LISTINGS 


SIX—400 H. P.—225 LB. STEEL ENCASED CROSS DRUM TYPE— 
WATER TUBE BOILERS—OIL FIRED. 


ONE—400 H. P.—300 LB. WATER TUBE. CROSS DRUM TYPE 


ONE—2500 KW 3 PHASE, 60 CYCLE, 2300 VOLT, CONDENSING 


WESTINGHOUSE, TURBO GENERATOR. FEBRUARY 


NEW YORK 17, N. Y. 


Tele. Nos. Mur. 2-8562-8563-8564 


STEAM TURBO UNIT 


60 CYCLE 
For Immediate Delivery 


1—3000 K.W., 3750 KVA. Westinghouse 
CW 46, 2 Stage Reaction Type Single 
Flow Condensing Turbo 150/200 steam 
pressure, Alternator 3 phase, 60 cycle, 
2300 volts, 3600 RPM. 


Unit recently entirely overhauled by manu- 


facturer. 
ARCHER & BALDWIN, INC. 
75 West Street, New York, 6, N. Y. 


(ine. 1917) 


METROPOLITAN 


PLUMBING supply co 


UGHT 


INC. 


tRON-CA tRON 


ND MARINE SU 


sTe 

SRASS-COPPERC 
Power Piant Va 
Specialities - 


EMENT LINED PIPE 
ves & i 


313 East Fist “Street N.Y.C. 
NATION WIDE SHIPMENTS 


hone MUrray Hil 


| 3-3408 


MOTORS 


2200V 60 CYC, 3 PH. 


1— 50 H.P. G.E. KR 527, 1800 RPM. 

1— 50 H.P. G.E. MT slipring, 695 RPM. 
1— 60 H.P. Westinghouse CS SB 1800 RPM. 
1—100 H.P. G.E, KT 1800 RPM. 

1—100 H.P. G.E. I-K 1800 RPM. 


220 or 440V. 


1—7% H.P. G.E. MT 760, 1800 RPM. 
1—15 H.P. West. CW 900 RPM. 
1—30 H.P. West. CI 638, 900 RPM. 
1—30 H.P, West. CI 690 RPM. 

1—30 H.P. West. CW 900 RPM. 
1—35 H.P. G.E. ITC 5012 1200 RPM. 
1—25 H.P. West. CI 652-D 690 RPM. 
1—50 H.P. West. CW 690 RPM. 


1—50 Ly West. SK 125 volt 1150 RPM. com- 
pound Gen. with control panel. 


3—5—7%4—10 H.P. Westinghouse SK, 850 RPM., 


Penn Electrical Engineering Co. 


SCRANTON, PA. 


SPOT WELDERS 


REBUILT & GUARANTEED 
1—50 KVA Peer Auto. Press T Com- 
bination Spot & Projection Welder, Air 
equipped with Contactor & 
agnetic Timer. 
FOLLOWING MANUALLY OPERATED 
1—30 KVA Peer, 24” adjustable arms 
1—20 KVA Winfield 18” adjustable arms 
1—20 KVA Peer, 24” 


adjustable arms. 
All Above Single Phase, Cycle, 220 Volt. 
PHILA. STOCK—PROMPT SHIPMENT 


McBRIDE & McCLENNEN 
Trading as 


DELTA EQUIPMENT COMPANY 
148 N. 3d St., Phila. 6, Pa. 


LARGE QUANTITY 


NEW ILG MARINE BLOWER FANS 


24”—6250 C.F.M. 33°—10000 C.F.M. 
—15000 C.F.M. 
Axial a. Type. Driven by 230 volt 
DC Motors. 
ELECTRIC APPARATUS REPAIR CO. 
1400 N. 6th St. Philadelphia 22, Pa. 
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SQUIRREL CAGE MOTORS 
3 PHASE 60 CYCLE 


Qu. H.P. Make Type Volts R.P.M. 

10 Whee. C.8. 440 575 
10 GE. KT-753 440 850 
10 GE K-324 208 1750 
10 Al.Ch X 220 1750 
20 GE. LK. 220 565 
20 Whee. GS. 550 1750 
25 G.E. F.T.R 220 575 

‘ 25 GE. K.T. 220 900 
25 Whee C3. 220 1160 
30 Whe. CS. 550 900 
35 GE. LK. 2200 1200 
40 H 220 860 
40 Ai.Ch. 440 860 
40 ¥F.M. B 220 1150 
40 GE. K.T. 220 1800 
40 Whse. 3-650 2200 1760 
500 LK. 440 695 
50 Whee GS. 220 870 
500s K.T. 440 1160 
50 Ideal AT. 440 1750 
75  AlCh. AR. 220 1750 
100 LK. 2300 

125 Ai.Ch. A.R. 440 435 
125 Whse. C8-761 440 1750 

3 2200 1750 
185 GE. KF542 440 1200 
200 +G.E. LK. 2300 4 
200 A.R. 2200 3 
250 Whse. CS. 1160 


3—200 hp GE-KG 557Z 440/3/60 cy 1750 RPM— 
BB TE. 


SYNCHRONOUS MOTORS 
3 PHASE 60 CYCLE 


Qu. H.P. Make P.F. Volts R.P.M. 
1 30 Whse. 8 220 1800 
2 50 G.E. ° 22 600 
1 60 G.E. ‘ 440 1200 
1 G.E. 

1 
1 


CLARISSA STREET 


1 150 G.E, 8 2200 1200 
1 500 G.E, 8 2200 720 
1 885 G.E. -8 6600 514 
CAN FURNISH ABOVE WITH EXCITERS, RE- 
DUCED VOLTAGE MAGNETIC OR SEMI-MAG- 
NETIC OR FULL VOLTAGE MAGNETIC CON- 
TROLLERS. 
SLIP RING MOTOR 
CONSTANT DUT 
3-PHASE 60-CYCLE 
P. Make Volts R.P.M. 
q Al. Ch. ARY 440 
10 G.E, I- 220 20 
15 G.E. I-M 220 1200 
20 G.E. MT-326 220 900 
25 G.E, -326 2200 850 
4 25 G.E, MT-526 440 900 
2 25 Whse. CW-481 440 1750 
30 Al. Ch. ARY 440 
30 Whase. 440 1160 
40 Al, Ch. ANY 
3 40 G.E. MT-346 550 
40 Whee. CW-644 220 870 
3° 40 G.E. I-M 1170 
50 Al. Ch. ARY 4 
q 50 G.E. MT-536 2200 1 
75 G.E. MT-548 440 1200 
75 Al. Ch. ARY 440 1750 
100 G.E. MT-356 440 
2 125 G.E. T-558 2200 
150 Whae. 300 1200 
200 C.W. 127AQ 440 590 
200 G.E. I-M 580 
250 Whee. 200 580 
300 G.E. MT-412 2200 
300 G.E. 22 1 
300 Al. Ch. ARY 2200 514 
300 G.E. IM 440 580 
400 Whse. CW-1108 2300 500 
** 1200 Whee. Cc 2300 590 
*—40 cycle. **—Heavy duty mill type. 
CAN SUPPLY THE ABOVE WITH PRIMARY 
CONT (OCB OR MAGNETIC SECONDARY 
Vv. DRUM RO R OR 
$s TY OR 


~ 


CRANES-MOTORS and ELECTRICAL EQUIPMENT 


ENGINEERED AND REBUILT BY SPECIALISTS IN OUR MODERN PLANT 


TRANSFORMERS 
OIL-COOLED 


Qu. K.V.A. Make Voltage Ph. 
25 G.E. 1100/ 2200/ 608 
130 19000/ 


G.E. $8100/22000/11000/480/215 
200 Whse. 3810/ 2300/ 
200 G.E. 3400/4800-% 138/230 /460 


cy. 
1 
1 60 
1 60 
1 60 
1 60 
3 60 
1 60 


MOTOR GENERATOR SETS 


1—9 KW. G.E. CD. 250-VDC., dir. con. 15-HP. 
G.E. . Cg. Motor, 220/440-V., 3-Ph., 60- 
Cy., 1800-RPM. 

4—25 KW. Whse. SK, 3-wire, 120240-VDC., 1200- 
RPM., dir. con. 40-HP. Sa. Cg. Motor, 220/440- 
V., 3-Ph., 60-Cy. 

2—3-Unit Sete. (2) 25 KW. Whse. SK, Pg 
gen. 120/240-VDC., 1200-RPM., dir. 
or 100-HP. Sa. Cg. or Syn. Motor, $207440 
and 2200-V., 3-Ph., 60-Cy. 

1—50 KW. Louis-Allis, 124/240-VDC., dir. con. 
75-HP. Sq. Cg. Motor, 220/440-V., 3-Ph., “30. 
Cy., 1200-RPM. 


2—(NEW) G.E. 94 san Type C 
generator, dir. con. 5-HP. Sa. Cg. Motor, 

220/440 V., 3-Ph., 60- - 1200-RPM., generator 
and motor B.B., splash-proof. 

1—100 KW. Al. Chal. 125-VDC, generator, dir. 
con. 150-HP. syn. motor, 2309-V., 3-Ph., 60- 
Cy., 900-RPM. 

1—200 KW. G.E. 250 


VDC., 1200 RPM., dir. con. 
300 HP. syn. motor, 2300/3760 cy. 


M.G. SETS 

250 V. D.C. Motors 220/440 or 2200 v. 

ph. 60 cy. 

No. KW Make Speed 
1 West. 1350 
1 5 G.E. 1750 
1 West. 1150 
1 7 West. 1150 
1 1 West. 1750 
1 12% West. 1750 
2 15 West. 1750 
1 15 West. 1150 
1 20 G.E. 1150 
1 25 West. 1150 
4 40 wees. 900 

1 new 56 Bur 3600 

hi- ‘reauency 
2 Wes 900 
4 75 on 600 
1 75 G.E 1750 
1 100 Star 1200 
. 1 1006 G. 1200 
1 100 G.E. 515 
1 125 Star 1200 
3 150 rw 1200 
1 200 G.E 1200 
Cap Seah 4. Sets at 125 V. D.C. from 5 kw. up 
to 100 kw. for immediate shipment from stock. 
DYNAMOMETER 
““Hi-Eff’’ hydraulic size 35#, model 58S, 3100 rpm., 
Taylor Mfg. Co. 


FREQUENCY CHANGERS 


3—25 kw., 220/440 v. 3 ph. 180 cy., G.E. dir. con. to 
25 HP, 1800 rpm., 220/440 v. 3 ph. 60 cy. motors. 


COMPRESSORS 
1—315 cu. ft. 100 Ib. pres. Ingersoll-Rand, Models 
315 and 315A portable Air Compressors with 105 
esha Oil Engines, complete with acces- 


10-240 “cra Westinghouse 150# pres. 3 cyl., vert., 
dir. con. 50 HP. A.C. Slip Ring Motors. 


INDUCTION HEATING CONVERTER 
New Van Norman, type indoor, floor, hi-freq. 32 kw. 
220 v. 1 ph., 60 cy. 150 A. enclosed type. 
FIRE PUMPS 


3—1000 GPM Worthington Cent. 1 stage, 6%” suc. 
5” dis. 150% pres. dir. con. 133 HP., 875/1750 
rpm., 230 v. DC Motors and control. (Can fur- 
nish A.C. Motors if desired.) 


SPECIAL* A.C. Motors 3 ph. 60 cy. 


West. SYN 2300/4000/440/220  v. 


“Elec. Machy. Syn. 4000/2200/440/220 


rpm. 
1—125 HP, G. E. type K, 220/440 v. 440 rpm. 
11—75 HP.’ Commonwealth 440 v. 1165 rpm., with 
Stearns Magnetic Brakes. 
— 75 HP. West. type CS, 220/440 v. 3600 


60—New Diehl 220/440 v. 1725 rpm., tot. 
enc. 
GEAR HEAD MOTORS 
SPLASH PROOF BALL BEARING 
50 ge. G.E. 220/440 or 550 v. 3 ph. 60 cy. 1755 to 


50 HP. G. E. 220/440 3 ph. 60 cy. 1755 to 317 rpm. 
50 HP., G.E. 220/440 3 ph. 60 cy. 1755 to 72 rpm. 


WINCHES 


240—Winch assembly portable engine hoists, i 
hook, 4%” 1, with 1%” opening and 30’ of 4” 
cabe. Hand cranked, double reduction gear 
with drum 5%” w. can be used with A.C. or 
D.C. Motors. 


25 Cycle MOTORS 


2—300 HP. G.E. Slip Ring 2200 v. 3 ph. 375 rp. 
with control. 


D.C. GENERATORS 


6—250 KW West. 240 v. D.C. 1200 rpm. 


REBUILT POWER EQUIPMENT—READY SHIP 


A.C. GENERATORS 3 ph., 60 cy. 


KW Make RPM Voltage 
450 Elec. Machy. 120 220/440/2300/4000 


SLIP RING MOTORS, 3 ph., 60 cy. 
2—600 HP. G.E. 2200 v., 900 rpm., MT. 
2-500 HP. 2200 v. 900 rpm., MT. 
2—400 HP. G.E. 2200 v., 900 rpm., MT. 
1—250 HP. West. 220/440 1800 rpm., CW. 
1—150 HP. G.E. 220/440/550 1800 MT. 
1— 75 HP. G.E. 220/440/550 600 I-M. 


WELDING AND PLATING SETS 


1—Chandeysson 50 KW., 40 V. D.C. 600 rom. 75 
HP. Synchronous Motor 220/440 v. 3 ph. 60 cy., 
with exciter 100% P.F. 

1—Thompson Shell Welder West, control, 
6 electronic tubes, % HP. Mot 

1—Federal special seam ‘Yoo 920/440 v 
60 cy. 5 DC max. sec. amps. 34000 at % x 33 
throat, sec. volts 5.1 90 min. 
water inlet pres. 65# 70 d 

1—Federal seam welder 150 Ae "220/440 v. 60 cy., 
.5 DC max, sec, — t 000 at 4 BY-28 throat 
sec, volts 4-8 max. al . 90 deg. min. water 
inlet pres. 50 lbs. at 70 bes. “R1 HP. AC Motor. 


POWER PLANTS 


-— 1% kw, Homelite portable 115 v. 1 ph. 60 
y. 1 cyl. air cooled 2 cycle gas or gasoline. 
2—10 kw. 120/v. = Generators dir. con. to Her- 


. 80% P.F. West. 
ine. 


ESEL, 
1—35 kva. Ridgway 220/3/60 dir. Con. Ridgway 


engine. 

1—125 kva. West. 240/480 60 cy. West. dir. 
con. Erie Ball STEAM FE 

10—100 KW. Delco 240/120— "D.C. 1200 rpm, dir. 
con. 150 HP Superior Diesel. 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 
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Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGERS SETS 


ALL ND CYCLES 3 ph. 60 cy. A. C. Motors 
3 ph. 25 cy. Motors 
125 Volts D. C. Motors 
230 Volt D. C. Motors 
550 Volt D. C. Motors 


WRITE OR WIRE YOUR INQUIRIES 


BERGER BROTHERS Electric Motors, Inc., 395 STATE ST., ROCHESTER 4, NEW YORK 


MOTOR GENERATOR SETS 
ALTERNATORS ALL FREQUENCIES 
TRANSFORMERS LARGE STOCK 
D. C. GENERATORS ALL VOLTAGES 
CONTROL EQUIPMENT 


PUT ALL IDLE EQUIPMENT TO WORK. SEND YOUR LIST FOR PROMPT ACTION. 


TURBO GENERATORS 
and BOILERS 


1000 KW., 3 phase, 60 cycle, 480 volt, 3600 RPM., General Electric, 
rigid frame type non-condensing, 160 lbs. and 25 lbs. back pressure. 


750 KW., 3 phase, 60 cycle, 2300 volt, 3600 RPM., Gen. Elec. rigid 
frame type, non-condensing 125 lbs. and 5-10 lbs. back pressure. 


750 KW., General Electric rigid frame type 3600 RPM., 150 lbs. extrac- 
tion 10 lbs. Generator can be wound for 220, 440, 550 or 2300 volts. 


1—500 KW., 3 ph., 60 cy., 440 volt, 3600 RPM, Gen. Elec. to turbine 
#39937 nozzled for 185 lbs., condensing with Ingersol Rand Surface 
Condensor, etc. 


6—400 HP steel encased water tube Heine boilers. Cross drum type. 


KEYSTONE 
Power Plant Equipment Company 
8403 Hegerman St. Phila. 36, Pa. 


FOR SALE 


GENERATOR SETS 


100 KW 200 KW 


General Motors Diesel engines, 8 cyl., 
Model 8-268A, 6%” bore x 1%” stroke, 
Direct conn. to: 200 KW WESTING- 
HOUSE ALTERNATORS, 8 phase, 50 and 
60 cy., 400/440 V., including switchboards. 
ALSO—COMPLETELY REBUILT 

3 cylinder General Motors Diesel Engine 
Sets Direct Conn. to: 100 KW CENTURY 
ALTERNATORS, 3 phase, 60 cy., 440 Volt, 
Inc. switchboards. 

1800 HP Fairbanks-Morse, Model 38D 8%, 
814"x10”", 800 RPM, 10 cyl., air start, solid 
injection, new 1943. Engine weight: 33,000 
lbs. Complete with all auxiliaries, Rebuilt. 


ALJOHN DIESEL Co., Inc. 
904 Pacific St. Brooklyn 16, N. Y. 
Sterling 3-6515 


COMPRESSORS 


Vacuum Pumps 


New & Guaranteed Rebuilts 
Stationary & Portable 


SALE OR RENT 
Worthington Authorized Distributors: 
AMERICAN AIR COMPRESSOR 

COR 


P. 
4704 Dell Ave.—N. Bergen, N. J. 
N. Y. Phone Ch 4-7665, N. J. Phone Union 5-4848 


FOR SALE 
1—250 EW GE turbo-generator 
unit, Steam conditions 525#, 
350° superheat, condensing. 
Generator 3-phase, 60 cycle, 
450-volts, 1200 RPM with 40 
EW exciter. 


Machine New in 1941 


G. DeROSE 
408 Donovan Bldg. Detroit, Mich. 
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| 
BRONZE PUMPS ator AIR COMPRESSORS 
IRON METALS ALL TYPES—CAPACITIES 1 to 1000 “CFM” 
-ELECTRIC-STEAM-GASOLINE DRIVEN. Electric~Gasoline~Steam ‘Driven, 
en gal — — Plunger — 
3 STANDARD EQUIPMENT UP TO 200H:P. Makes—All Capacities—Tested. 
TURBO BLOWERS capacities 25 to 100000 CFM. 
BILLMYRE. Treating — Brazing Air— t— Gases —Steam apors. 
Furnaces — Smelting Vacuum Duty Ete. 
TURBINE PUMP STEAM MACHINERY 
_ CHEMICAL & INDUSTRIAL EQUIPMENT. 
UNITS: ELECTRIC MIXERS-PORTABLE & 
«SUPERIOR EQUIPMENT (0. 
138 Grand St., N. Y. C. Tel. CAnal 6-6983-4 
Pi 
280 


PUMPS, MOTORS & 


AIR COMPRESSOR 
Large Stock at All Times 
of 
AURORA CENTRIFUGALS 
BARNES CENTRIFUGALS 


AMERICAN ROTARY 
BLACKMER ROTARY 


Rebuilt Pumps in Centrifugals 
STEAM & HIGH PRESSURE HYDRAULIC 
C & S$ MACHINERY CO. 


715 Howard Street St. Louis 6, Mo. 
Garfield 4290 


Steam Engine with alternator direct 
connected 100 K.W. 220 volt 
3 phase, 60 cycle. 


2 Babcock & Wilcox straight tube 
boilers 150 and 200 H.P. 


Motors, 3 Phase 60 cycle 220 Volt, 
1140 and 1750 RPM. All sizes, 
1% to 30 H.P. New and used. 

Aluminum Corrugated Roofing, new 

Condensers, 2000 and 1000 sq. ft. 


B. C. SKINNER MACHINERY CO. 


DUNEDIN, FLORIDA, Telephone 8-511 


VALVES 


INDUSTRIAL & MARINES 


METROPOLITAN 


PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering! 


ppecial alties for Oil, Steam, Gas, Air, 
Liquids and Chem 
Fairbanks, Sarco, Powell Vaives 


and 
Large C Stocks 
313 E. 31st NEW YORK CITY 


mu Ate Hill 3-3406 
For aS Nationwide Shipments 


SKETCH PIPE & FITTINGS4 


230 VOLT CONSTANT SPEED 


ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED 


MOTORS—GENERATORS—MG SETS—TRANSFORMERS—CONTROLS 


LARGE STOCK OF A.C. and D.C. MOTORS! 


SLIP RING MOTORS—=3 Ph., 60 Cy. 


D. C. MOTORS 1 34/2 860/200 
Qn. H.P. Speed Make Type 
22 850 West. SK-20 600/1800 
20 2 1150 ‘est. 8K-20 12 280/840 
1 3 850 Reliance T-23T 10 (mew) 12 600 
2 $7} 850 est. K-30 15/20 500/1500 
1750, 1310 West. SK-43 20/25 300/1 
j 150 .E. DM 23/29 00/1200 
714 875/1750 West. 8K-631 30 400/1 
j 850 .E. CD-75 85 500/1500 
(new) 1 1150 Al.-Ch. B-80 40/50 400/1600 
1 850 est. SK-83 75 500/1 
10 (mew) 12% 600 Wet. 8K-93 75 375/750 
1 825 West. S8K-90 100 225/ 
20 1750/1310 West. 8SK-83 J 100 400/1200 
20 1150 G.E. C-30 100 0/ 
1 20 750 West. 8K-110L 175 230/750 
17 25 825 West. Sn-1 375 / 
30 750 G.E. RC 
40 1700 West. 8K-103 
40 750 G.E. Os. HP. 
50 850 GE. RC16 
60 1750/1310 West. SK-143 : 5% 
} 75 850 West. SK-160 (new) 10 
150 700 Al.-Ch. 20 
200 1150 RC-38 25 
250 1150 C.W. CMC-1O1A 35 
(new) 
VARIABLE VOLTAGE DRIVES 650 
40 HP. Reliance, Variable Voltage Drives, each 
Consisting of: 2 ( ) 60 
i—40 KW. 250 Volt, \[nduetion M-G Set, with 85 
two nerators and exeliter. 
ma 00 REM. Frame 38ST, 256 125 Cycle Motors 
With magnetic control providing Joe for- 
ward, rua, . slow, and stop, 
and meter operated field rheostat. 
Above items Represent a Partial Li Your inqu 


aly. 
Equipment is Located In Our Clevelan 


qu 
arehouse. We have Controls Mest items Licted 


CAGE. MOTORS—S 60 Cy. 
Qn. Speed Volts Make Type 
4 40 wee CS8-225-TEFC 
3 1750 440* West. ow-2320 | 10 1730 
5 580 220* G.E. HI-9 47 1740 440° G.E. K-284-TEFC 
7 810 550 G.E. MTC-5201 7 1785 220° GE. KF-284-EX-P 
7 575 220° G.E. MT-522 7 1150 220° G.E. -952 
10 1149 440° West. HF-7A i 1730 440° G.E. KF-324-TEFC 
10 570 220° G.E. HI-11 10 1140 440° Wagner CP2-326-TEFC 
11% 810 550 G.E. 10** 880 220° West. 5-EX-) 
15 570 220% West. CW-646 15 3485 220° Reliance AA-B3247 
18 680 440° West. MW-316 20**3475 220° West. 26 
20 860 440° West. Cw-638 : 20 1169 440° West. 
25 1130 550 G.E. MT-323 4 25 1170 220° L.A. IX-405-TEFC 
25 850 220° Wagner BR 25 1140 2 West. CCL 
25 720 440° Wagner 22VBR 25 900 220° Howell SCRB-356*** 
30 865 440° West. CW-646 25 705 440° West. C8S-W504-TEFC 
30 850 440° G.E. MT 30 11€0 440° West. 
30 675 440° G.E. MT 30 870 220° West. CS-64 
35 600 440° F-M HV-H16. 40°*3545 220° G.E. KF-4048 
40 865 2200 Al.-Ch. ARY-223C $ 40 1750 440° West. 
40 560 G.E. MT: 40 1200 440* G.E -332 
50 869 440° West HF-1 40 1175 220° GE. K-445 
5 550 G.E. IQC-5013%** 40 900 GE FTR-536 
60 685 440° West. CW-758 40 1765 220° West. CS-444-TEFC 
60 570 550° G.E. MTC-5546 $ 60 1160 * GE K-504 
60 345 550 West. Cw 50 850 220° West. CCL 
75 720 550 G.E. MT-556 2 60 900 440° GE. KT. 
80% 575 440° G.E. 75 1750 Wi Cs-761 
125 430 440° G.E. IL-16 75 1160 440° West. 
150 1750 440° G.E. MTP-549 100 1765 Wi CS-765A 
150 900 440* G.E. M-6334Z 100 870 440° GE 
175 505 550 West. CW-1002 100 690 220° West. Cc 
2 200 600 550 G.E. IM-17 100 500 2200 W: CS8-930 
200 495 2200 G.E. IM-17A 100 495 2200 Al.-Ch. AN 
250 880 2200 G.E. IM-17A 125 390 2200 G.E. I-17-R 
250°° 360 440 West. CW- 1 150 1780 440* GE K-547 
$ 300 900 440° G.E. IM-17 150 1175 2300° G.E. KETP-557 
‘est. 4 
7 
but 1 700 1800 2300/4000 CS8-4-39D-1 
In t rating e002 * Can A either 220 cr 440 volts but 
tten phase. not both v tages tor 440 volts. 


Make 

G.E. 

Reliance 78T 
G.E. RF-9 
G.E. RA-30 
West. 8K-130 
West. 8SK-93 
G.E. Cc 
West. SK-153 
G.E. RF-138 
West. SK-163 
West. SK-143 
AlL-Ch. EB-147 
Cr.-Wh. 
Cr.-Cha. CMC-125H 
MPC-A 
Al.-Ch. 

West. 8K-200 
West. SK-220 
G.E MPC 


CRANE, MILL TYPE 230 V. D. C. MOTORS 


rame 871. pec, 125 HP, 
1750 RP ate 30 cycle, 1500 RPM, 
cycle,” 440 Volt, 3 Phase, Cage 


_ ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVE. 


CLEVELAND 14, OHIO 


IF THERE IS 


Anything you want 


that other readers of this paper 
can supply 


OR— 
Something you 
don't want 


that other readers can use, adver- 
tise it in the 


SEARCHLIGHT SECTION 


STEAM—ELECTRIC—HYDRO—DIESEL 


“Export Orders Carefully Executed”’ 
As evidence of our ability to serve you well please —_,. we bave shipped on orders PA... ~— 


past 8 months 73 carloads of Power Plant Machinery, 29 


of Cars 


for Expert Orders 


1—4000 KW Westinghouse Turbo-Generator Condensing. neato Conditien 


1400 2200 KW Turbo-Generator, 
2—35,000# Modern Bollers 200% 


2—60,000# Boilers 250 

4—1000 H.P. Heine Bollers 
2— 325 H.P. B 
2— 600 H.P. Edge Moor 


Smaller ond Tire Tube Boilers also 
2—3000 Turbos @ 


K.W. 


Non-Conducting Turbos—300—500—750—a 
CHARLES B. REARICK 


aw 


30 CHURC 


Excellent Condition 

2—2500 K.W. G.E. Ce., Turbo-Generator Condensing 
2—2000 K.W. GE Co., Turbo-Generator Condensing 
225# '—6500 K.W. G.E. Ce., be-Generator Ceadensing 
ie 200% —2000 K.W. W.E., & M. Co., Turbo-Generater Cen. 
# Stokers 2—1000 K.W. G.E. Co., Turbe-Generater Condensing 
2— 750 K.W. G.E. Co., Tu ‘or densing 

Several 500 KWs & Smaller Units 
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Most all units still on foundation. Many may be seen operating 
TURBO UNITS (COND.) 


750 KVA GE; 2300 v. 250% 
750 KVA General Electric 240/480 v. 
940 KVA Westinghouse 6600 v. 


DIESEL UNITS 


375 KVA Fairbanks Morse, 480 v.—Model 32E-14 
250 KVA Fairbanks Morse 2300/440 v.—Style VA 


225 Eva Westinghouse 2300/440/220 v.—Worthing- 
on 


187 KVA Fairbanks Morse 2400/440/220 v.—Marine 


156 KVA Ideal 240/480 v.—Buckeye 


os. 8 KVA Electric Machinery—Superior 
5 KVA General Motors 440/220 v. 


TURBO UNITS (NON-COND.) 


37% KVA Westinghouse 240/480 v. 
125 KVA General Electric 240 v. 
155 KVA (2) Allis Chalmers 220/440 v.—Terry 
250 KVA General Electric 220/440 v. 
250 KVA GE 600 v.—GE 30% BP 
280 KVA General Electric 2300 v.—Terry 
2500 KVA General Electric,480/240 v. 


1250 KVA General Electric, 2300 v. 


1250 KVA Westinghouse 2300 v. 


1250 KVA General Electric 600 v. 


1250 KVA (2) Allis Chalmers 4000/2300 v. 
1875 KVA (2) General Electric 2300 v. 


2500 KVA General Electric 600 v. 


BOILERS 


250 HP Erie City 180% 

254 HP (2) Sterling 200% 
406 HP (2) Heine 180% 
467 HP (3) Edgemoor 2004 
469 HP (2) Sterling 425+ 
500 HP Murray 200# 


507 HP Heine, 
514 HP Erie City cross drum 200% 


bent tube, 4007 


= 


POWER PLANT EQUIPMENT 


STEAM ENGINE SETS, A.C. 


79 KVA Allis Chalmers 480/240 a —Ames Unif. 
187 KVA Genersi Electric 240/480 4 
187 KVA Westinghouse 240/480 v.—Ames Unif. Ver. 


375 KVA General Electric 2300/440 v.—Chuse 4 vy. 
450 KVA General Electric 2300/440 v.—Ames Unif, 
500 KVA Crocker Wheeler 240/480 v. — Nordberg 


Unif. 
625 KVA General Electric, 2300/440 v Skinner Unif. 
VA General El 


K ectric 2300/480 v.—Chuse Unif. 
688 KVA Allis 600 v.—Al Chal. Corliss 
SYNCHRONOUS CONDENSER 


750 KVA Wehse.; exciter; starting equipment 


GAS ENGINE UNIT 


375 KVA GE 3/60/480 v.—Cooper Bessemer 


250 V. DIRECT CURRENT 
TURBO UNIT 


750 KW Crocker Wheeler-DeLaval 


39 Cortlandt St 


C0., IN C. New York, N. Y 


NEW SURFACE CONDENSERS 


Built 1944-45—Never Installed 
1—Allis Chalmers, 4440 Sq. Ft., 2-Pass %” OD #18 gage, Alumi- 


num Brass Tubes. 


1—Allis Chalmers, 7900 Sq. Ft., 2-Pass 3100—%” OD #18 gage 
Aluminum Brass Tubes, 13 Ft. long. 


WALTER H. WILMS & CO. 
2526 GUARDIAN BLDG. 


DETROIT 26, MICHIGAN 


BOILERS 


oe ngfield, oil burners 170 

-W. sectional header 2002 
Casey-Hedges, oil, 165+ 

‘Stirling’s, pulverizers, 4252 


Other sizes and types 
H. P. BREARLEY 
3423-91st Street Jackson Heights, N. Y. 


FOR SALE 
Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines, 
generators, new or used. 
PENN MACHINERY COMPANY 
Jackson, Miss. 


SYNCHRONOUS MOTORS 


3/60/440 Volts 
1—60 HP, Type TS, .8PF, 1200 RPM 


1—100 HP, Type TS, .8PF, 900 RPM 
1—750 HP, Type TS, .8PF, 900 RPM 


3/60/2200 Volts 

2—50 HP, G.E., Type TS, .8PF, 600 RPM 
1—100 HP, Westinghouse, 1.PF, 1200 RPM 
1—150 HP, G.E., Type ATI, 1.PF, 900 RPM 
1—500 HP, G.E., Type TS, .8PF, 720 RPM 


All the above motors are equipped with starting equipment. 


THE MOTOR POWER CO. OF NEW YORK, INC. 


859 Madison Ave. 


RHinelander 


4-6478 


New York 21, N. Y. 


APPLICATION ENGINEERS 
45 KW M.G. Set 2000 AC 250 D 
100 KW M.G. 20/440 AC 125250 DC 
285 KW Uniflow engine set 
200 KW 480 volt Ridgway engine 
2500 KW 2300 volt G.E. Cond Turbine set 
200 KW 1800 rpm 440 volt TEFC Motor 


HOWARD B. JOHNSON & ASSOCIATES 
53 W. Jackson Bivd. Chicago 4, Ill. 


100 H.P. AMES ECONOMIC 
ASME 125 LB. PRES. BOILER 
60 FT. STACK & GRATES 


DARIEN CORP., 60 E. 42nd St., N. Y., N. Y. 


WURTH for "WORTH! 


A. C. GENERATORS 


3 PHASE—1 PHASE 
15 to 622 KVA 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW @ HIGH CYCLE GENERATORS 
Send for Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, Frequency Changers. 


141 GRAND ST. — CAnal 


6-6138 — NEW YORK CITY 


DIESEL GENERATOR UNIT 


168 KW, 2300 V., 3 Phase, 60 Cycle Gen- 
eral Electric, including switch anel; pow- 
ered by 250 BHP, 257 RPM, Model B-4-60 
Busch-Sulzer Diesel Engine. Excellent con- 
dition. Bargain. 


M. KAPLAN & SON 
MONROE, LA. 


FOR SALE 


GENERATOR 


100 KW 720 r.p.m. Western Electric Gen- 

erator, Price $1150. With direct connected 

Diesel Engine $2500. 

oe CONSTRUCTION COMPANY 
1126 State Street, Lima, Ohio 


LOCKE Co. 


BOX 3227 
38-] 


We build SUBSTATION equipment to fit your require- in and 


ments. Highest quality A. C. and D. C. Motors, Control 


Equipment and Transformers 


REBUILT 


PIPE FITTINGS 


FOR SALE 
2000 Ibs. FORGED STEEL 
ELBOWS - UNIONS 


14%,” 
SCREWED - SOCKET WELD 


FS-3503, Power 
330 West 42nd Street, New York 18, N. 
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MOTOR GENERATORS 


500 KW G E. SYN. 600 V. 2200/4000 A.C. 
1200 RPM. 3 PH. 60 CY. COMPLETE 
MANUAL SWITCHGEAR. 

400 KW WEST SYN 600 V. 2200 A.C. 
720 RPM. 3 PH. 60 CY. COMPLETE 
MANUAL SWITCHGEAR. 

300 KW RIDGWAY SYN. 50 V. 2200 
A.C. 1200 RPM. 3 PH. 6 OCY. COM- 
PLETE MANUAL SWITCHGEAR. 

200 KW RIDGWAY SYN. 250 V_ 2200 

A.C. 900 RPM. 3 PH. 60 CY. COMPLETE 

MANUAL SWITCHGEAR. 


Each unit listed above is owned by us and 
is available now for immediate purchase 


WALLACE E. KIRK COMPANY 


Incorporated 
502 Grant Building, Pittsburgh, Pa. 


Self-Contained Boilers 


Two (2) 250 HP Kewanee Hor. 
return tube, built 1941, Natl. 
Board Stamped, 125 lbs. pressure, 
with or without Riley Stokers. 
Immediate Delivery. 


M. J. HUNT’S SONS 
1600 No.Delaware Ave.,Phila. 25, Pa. 


MODERN UNITS 


750 HP Nordberg diesel 3 cyl. type 3 
625 KVA Westinghouse 3/60/2300 4 
generator. Switchboard. 

750 KW GE condensing turbine 3 stage 
3600 rpm. 3/60/2300 volts. Surface 
condenser. New 1925. 

25 KW International Ready Power port- 
able diesel generator set. 1/60/220 
volts. Radiator, etc. Like new. 


MISSISSIPPI VALLEY 
EQUIPMENT CO. 
507 Locust St. St. Louis, Mo. 


MODEL KVA 
8—1600 General Motors 16-278A 1200 


1— 450 Fairbanks Morse 32F 375 
1— 375 Mcintosh Seymour 350 
1— 365 Ingersoll RendS 340 


4— 360 Fairbanks Morse YVA 300 
5— 350 General Motors 8-268A 250 
1— 300 Buckeye Model E 250 
Fairbanks Morse YVA 200 


Delivery Today 
COMPLETE GENERATOR POWER PLANTS 


15—450 HP, Model DSG-6, 450 RPM, 12x15, 6 cylinder 
Diesel Engines direct connected to 


15—250 KW. Elliott Direct Current Generators, 120/240 
volt, 3 wire compound wound, 450 RPM. Complete with 
all necessary auxiliaries. 


Large supply of brand new spare parts available 


Many other important Diesel offerings from 15 KW to 1000 KW 


RPM NEW HP MODEL 
720 95% | 10—225 Buckeye Model 80 180 600 new 
360 95% | 1— 180 Fairbanks Morse YVA 150 257 95% 
360 85% 

3— 150 Worthington BB 125 600 99 
600 150 Buckeye Model E 145 400 
257 Fo} 1— 90 Cummins HIS 600 62.5 1200 new 
1200 95% |1— 80 Fatboy Messe YVA 65 300 85% 
400 90% | 1— 75 Buckeye Model 62.5 600 95% 
257 1— 40 30 600 


AIR COMPRESSORS 


2 cyl. vert. 150 

P.S ir. con. to G.E. 50 

motor, 230 V. 400 RPM 

Mounted on factory cast iron base. Com- 

plete with intercooler, unloader and 
access. 

~~ CFM Penna. 110 P.S.I. horiz. 2 

Class ae, with direct motor 

drive 300 HP Elec. Mach. + motor, 3 

ja — cy. 2300 v. 225 RPM, with inter- 

aftercooler and access. Re- 

D-100 for other compr. 
in st 


PHILADELPHIA TRANSFORMER CO. 


Dalton, Pa. 


SPECIALLY PRICED 


150 KW. Buckeye Diesel Plant org | 
of 2—75 KW. AC units, 480 v. 514 
with all 
ther units 
STEPHEN hy DOUGLASS CO. 
630 Fort Washington Ave. 
New York 33, N. Y. 


GDB-8 
50 KW, 440 Volts, 3 Phase, 60 


HERCULES ELECTRIC 


Tel, REpublic 2-2277 
Cable Address HEMCOY 


Cenerator Plants 
For Immediate Delivery 


750 KW, 2400 » Yoke, 3 Phase, 60 Cycle, 720 RPM, General Motors Model 12-567 
600 KW, 2400 Volts, 3 Phase, 50 Cycle, 600 RPM, General Motors Model 12-567 
300 KW. 450/2400 Volts, 3 Phase, 60 Cycle, 1200 RPM, General Motors Model 8-268A 
200 KW, 450/2400 Volts, 3 Phase, 60 Cycle, 1200 RPM, General Motors Model 8-268A 
125 KW, 220/440/2400 V, 3 Ph, 
125 to 900 HP Diesel Driven Right Angle Pump Drive Units 900 to 1800 RPM. 

125 KW, 220/440/2400 Volts, 3 Phase, 60 Cycle, 1200 RPM, Superior Diesel Model 


DIESEL 


60 Cy, 1200 RPM, General Motors Model 3-268A 


75 KW, 220/440 Volts, 3 Phase, 60 Cycle, 1200 RPM, Hercules Diesel DFXE 


Cycle, 900 RPM, Fairbanks-Morse Model 36A 514 


100 KW, 3 Wire, 125/250 Volts DC, 1200 RPM, General Motors Model 3-268A 
900 HP, General Motors Model 12-567, Propulsion Unit Complete 


MACHINERY and EQUIPMENT CO. 


933 South Wilton Place 
Los Angeles 6, Calif. 
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TURBINES 
DIESEL ENGINES 


FRE ECRER 


BOILERS 


For Immediate Shipment 


1—900 HP B&W STIRLING. NEW 1941—CHAIN GRATE STOKER. 

1—30,000 #+/hr B&W INTEGRAL FURNACE. 425 PSI. NEW 1941. PULVERIZER. 
1—650 HP CASEY HEDGES. 225 PSI. NEW 1932. BARGAIN. 

1—250 HP CASEY HEDGES. 200 PSI. OIL FIRED. COMPLETE. 
1—216 HP VOGT ML-L4. 160 PSI. NEW 1930, STOKER. 
1—200 HP LEFFEL SCOTCH MARINE BOILER, NEW 1942, 150 PSI. 


Other Boilers Also Available 


325 Fincastle Building 


SALES CO. 


MOTORS 
TRANSFORMERS 


LOUISVILLE, KY. 


2300 Volts, 3 
600 KW, 500 Volts 
3 phase, 60 cycle (4 Units) 


switchgear (2 Units) 


Established 1898 


MOTOR GENERATOR SETS 
New 1942-1944 


1000 KW, 550 Volts DC, ALLIS CHALMERS, 720 RPM, motor synchronous, 

ase, 60 cycle (6 units) 

DC, ELLIOTT, 720 RPM, motor synchronous, 2300 volts, 

500 600 Volts DC, WESTINGHOUSE, 900 RPM, Motor Synchronous, 
2300 volts, 3 phase, 60 cycle, (7 units) 

300 KW, 125/250 Volts DC, WEST INGHOUSE, 1200 RPM, Generators 
only. Will supply suitable motors (4 Units) 

100 Kw, ELECTRIC PRODUCTS CO. AC Generator, 3 phase, 60 cycle, 440 
Volts, 1200 RPM. Motor—RELIANCE 150 HP, 230 Volts DC, Complete 


Immediately available. 


A. G. SCHOONMAKER COMPANY, 
50 CHURCH STREET, NEW YORK 


INC. 


Digby 9-4350 


BARGAINS IN BLOWERS 


Centrifugal Blower, single stage, 


000 CFM at static pregsure 


of 11.2” water at 70° Buffalo Forge Co., 
Complete with G. E. Motor, 5 

cycle, 3 phase, 221/400 volt, AC current, magneto 
starter and push button station. Exhaust outlet 
adjustable to any angle. Used, 
cellent condition. iso” for aaumnediite delivery at 


p., 3450 RPM, 60 


guaranteed ex- 


$112.50 EA. 


LIBERAL DISCOUNT ALLOWED ON QUANTITY 
EALERS 


ORDERS AND TO D 


Cincinnati Sales Company 
205-207 Vine St. 


Cincinnati 2, Ohio 
DUnbar 6220 


Vertical Generator 375 KVA-240 
RPM—.80 P.F.—2300 V Phase—60 
Cyole—with direct connected 125 Volt Exciter. 
Excellent condition. Also Gears, Coupll 
Thrust Bearings Ete. Also Waterwheel compl 

Oil Water Wheel Governor type H-R 
Size 5x9 2500 ft. ibs. #4147. Excellent condi- 


3—G.E. Transformers | Phase—Form ST 

H—Cireular Coil Desi Po Cycle—500 K 
°e rise—33000-2200/11000—oil filtered tests— 
30 KV now in operation. 

3—G.E. Type H—form D.D.1.P.—Single Phase 
—60 cycle—300 K VA—33000/29700 to 2300/4000 
Y. Recently reconditioned by G.E. New 
filtered oil and cleaned cores. 

i—Orr & Samboller Oil Burner, Reading, Penn- 
syivania Serial #KMOA % to 1/3 HP rreguired 
29% 1 gal. per hour Temperature Controtler— 
No. Serial #451498 Water Heater Glapeanetie 
: oneywell contro! Stack contro! & T 


i—Westinghouse geared speed changer, ratle 3 te 
75 Type SVR-13. 


i—Westinghouse goared speed changer, ratio | te 
i, 175 HP Type SVR-13. 


1—4000# capacity motor driven freight elevater 
with automatic stop control. 


1—Garrick Combustion controls for two bollers to 
be sold as unit. 


1—#4 Reeves Drive open. 

1—#5 Reeves Drive open 

i—Shepard Elevator, Motor driven | HP, 1 ton 
capacity. 

i—750 GPM Underwriter’s fire pump, steam driven 
(complete). 

i—Ton Elevator motor driven HP. 

Vacuum Pumps, tA Pumps, suction pumps 
and all kinds of pumps. 


Power Factor G. E. Motor 
2800 ATi, Form S, 514 RPM, 250 H why 
volt. with starter & gen- 


A visit to the itable as 


we have many items too numerous to 
mention. Our plant is ‘located at Walloomsac, 
New York 


WALLOOMSAC 
PAPER MILLS, INC. 


Mills: Walloomsac. New York 
Main Office: 25 Vanderbilt, Avenue 
New York 17, N. Y 


FOR SALE 


DETROIT ROTO STOKER 


1 New, unused stoker. Designed for 
600 HP B & W boiler. Guaranteed 
200% rating. Three 27” rotors, 13 x 
9’, stationary grates, complete for 
installation. Purchasing power rea- 
son for selling. 


GOODMAN LUMBER CO. 
Goodman, Wisconsia 


GENERATOR 


FOR SALE 


600 K.W. Allis-Chalmers .8 PF 440/3/60 
Allis-Chalmers Cross 
Engine designed for 115 ° G. uP 
cylinder can be sleeved at nominal cost 
° 0° max. temp., inclu gen- 
erator panel also 440/360 MG. Exciter 
Location: Near Honolulu, Hawail. 
Offered by original purchaser. Condition excellent 
—has seen little use; very reasonably priced for 
quick sale. 


Write Alexander & Baldwin, Ltd. 
Box 3440, Honolulu 1, Hawaii 


FOR SALE 


$$$$ 
STOKERS, HEATERS and PUMPS 
at’ Perfect Spread 24” stokers, grates, 
arts, can be seen in operation in 600 H 
Storting Boiler in (30) to (60) 
$800.00 each F.0.B. Indianapolis, Ind. 

One Boller feed water heater 7’-0 high be -0 
diameter steam jacketed the full length—Convex 
heads riveted construction % =. Complete with 
steel hose-dom Good condition 
delivery. $200.00 F.0.B. Indianapolis, 


One Boiler feed water heater — Make Stickle 
No. | open coil heater and uriQor—sonetraction 
cast iron bolted—size 24 Good co 
tion. delivery. $200.00° F F.0.B. indian 
apolis, Indian 

One Boiler "teed pump duplex—size 

Make Smith-Vail. Good condition. Immediate 
delivery. $100.00 F.0.B. indianapolis, Indiana. 


WRITE or WIRE 


JOHN WACHTEL CORPORATION 
700 W. Southern Ave. Indianapolis 44, Ind. 
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FOR SALE 


D. C. Generator—Direct Connected Filer 
& Stowell Engine 1100 H. P. Cross Com- 
pound: H. P. Cyl. 24” L P Cyl. 48” 42” 
Stroke, fly wheel 15’ 10” Dia. Crocker 
Wheeler Generator, Type C C D: K W 
800: R P M 100: Volts 250: Amps 3200. 
Presently installed in working condition; 
available for immediate inspection. 
Available for dismaniling Approx. 
3-1-48, 


J. I CASE COMPANY 
ROCKFORD, ILLINOIS 


1—200 HP GE Slip Ring Induction Motor, 
585 RPM for 2200/3/60 AC with mag- 
netic primary switch secondary 
panel and grids. 

1—300 HP Westinghouse slip ring 
motor for 440/3/60 AC complete 
with contactor panel oil circuit 
breaker panel and var. speed con- 
troller completely reconditioned. 


Also slope hoists, cranes and hoists. 


HAWKINS AND COMPANY 
122 SO. MICHIGAN AVENUE 
CHICAGO 3, ILLINOIS 


AVAILABLE from STOCK! 


A Few Typical Items in Our Current Inventory 


SQUIRREL CAGE MOTORS 


(NEMA Frame) 
220 440 volts, 3 ph., 60 cycle 
HP RPM Make Type 
1 800 A.C, BB. DP—New 
7 1 800 L.A. Rs N 
10 2 800 Al.Ch. BB. DP—New 
10 3 200 Al.Ch. OBB 
10 3 200 Al.Ch. XP CI.1Gp.D New 
35 3 800 Al.Ch. BB. DP—New 
10 5 200 Al.Ch. OBB 
30 5 800 A-C. BB. DP—New 
2 7 200 Al. Ch. OBB 
1 7 200 C-W TEXP 
10 7 800 L. Allis OGX—New 
10 530 HSs-HT— 
10 900 G.E. SB-DP—New 
10 750 Al.Ch. TEFC 
10 800 Al.Ch. OBB—N 
18 800 Al.Ch, TEFC—New 
F 10 800 Al.Ch. OBB—New 
10 3600 Al.Ch. OBB—New 
10 3600 G.E. BB. DP—R&G 
15 200 G.E. B. DP—New 
15 200 G.E. —New 
15 3600 G.E. SB. DP—New 
20 200 Al.Ch. OBB—New 
20 750 Al. Ch. ve 
50 200 Al.Ch. OBB—New 
3 50 200 Al.Ch. OBB—New 
50 800 Al.Ch. OBB—New 
125 800 Al. Ch. OSB—New 


D. C. MOTORS, 230 VOLTS 
ADJUSTABLE SPEED, RECON- 


DITIONED AND GUARANTEED 
New Where Shown) 


RPM Make Type 
3/5 1150/2825 Reliance 14-T 
2 34/54 00/1500 SK-90 
/1800 Wate. SK-50 


3/5 300/900 Elec. Dyn. Frame 
5/7 5600/2000 L. A. Frame 851 
250/1000 Watg. 8K-91 
73/10 /1800 8K-63A 
10/15 300/1200 G.E. RLC-201 
10/15 6500/1500 78-TF 
10/15 /1200 G.E. Cc 5 
10/15 575/2300 G.E. 
10/15 400/1350 Marble-Card Shunt 
5/20 400/1600 C-W 
15/20 400/1600 Reliance 115-V. 
15/20 500/1800 G.E. 
15/20 550/1650 G.E. 103 
5 20/25 400/1200 CD113, RF13 
20/25 600/2000 G.E. 1 
640/50 250/ G.E. 'D-1441 
350/1050 Wstg. SK-141 
50/60 300/ Elec. Dyn. 


Plus large stock of exoellent constant-speed motors. 


SPECIALS 
18—7% HP, 600 RPM, 230 v. D.C. Westinghouse 
-93 moto’ aw TEFC, double-end shaft, com- 
pound wound 
5—Reliance 40- vs drives, with =. D.C, 
motors and complete A.C.- trols 
220/440-3/60. 
18—3 KW M-G Sets, 250 volts D.C. Ste 
volts A.C., drip-proof flat compounded. 
20—New Harnishchfeger Electric Hoists, 500 to 
2000 Ibs. capacity, 220/440/550 volts. 
2—New Cutler-Hammer Bulletin 9586, 
volts, with O/L rela: 
We can furnish any pei or D.C. control to your 
specifications up to 1000 H.P., 4160 volts. 


Also Many Other New and Reconditioned A.C., 
D.C. Motors, 1/6 H.P. to 150 H.P. 


THE A-C SUPPLY CO. 


Plant & Office 


P.O. Box 991 


Telephone (Akron) 


Cuyahoga Falls,O. AKRON, OHIO WA 'Ibridge 1174 


FOR SALE 


COMPLETE 2500 KW 
STEAM POWER PLANT 


consisting of two, 1250 KW 3-phase 
60-cycle, 2300-volt, Allis-Chalmers turbo- 
generators with control panels, conden- 
ser, boilers, economizers, super-heaters, 
feed water regulators, pumps, piping, 
induced-draft fan, direct firing coal pul- 
verizers with bin and stand-by fuel oil 
burning equipment. All equipment com- 
plete with motors and controls where 
required. In excellent condition and now 
in use. Will be available about Janu- 
ary 1, 1948. 


FS-3194, Power 
520 North Michigan Ave., Chicago 11, III. 


FOR SALE 


BOILER 


One—150 HP—125 P.S.I. working pressure, 
4” fire tube boiler, manufactured by Frost 
Manufacturing Company, Galesburg, IIli- 
nois, complete with steam driven forced 
draft fan—Flynn & Emerich Company 
under feed stoker with steam ram and 70’ 
of 36” steel stack. 


For further details communicate with 


GEO.W.BOLLMAN & CO., Inc. 
110 East Main St., Adamstown, Pa. 


ANDERSON” - 


Ale 


GLAZER BROS. 


PH. 20233 


FOR SALE 


92 Vent Air 


Blowers 
Size V-20-9-2000 CFM 


Type— 
¢Practically New. 
Direct Connected 
to 1 Hp Baldour Mo- 
tor Type 20 BIM 3/ 
| 60/220/440/1755 
TE-FC 
NEW COST $125.00 
SALE PRICE $55.00 


INDIANA 


FOR SALE 
510 KVA F-M Full Diesel Eng. Gon. Set 
50, 100, 150, 200, 360 HP Slip Ring Motors 
40, 60, 150, ‘200, ‘300 HP Squirrel Cage Motors 
30,000# per Hr. Boiler & Pulverizer 
30 Ton Whitcomb Diesel Locomotive 
225 Ton Caldwell Wheel Press 


H. & P. MACHINERY CO. 
6719 Etzel Ave. St. Louis 14, Mo. 


DIESEL GENERATOR UNIT 
1500 H.P.—1250 KVA 


Nelseco — General Electric 
Modern, | Supercharged, Bosch Injection 
3/60/2400 RPM, All Accessories, See 
Stock Delivery Rebui 
ine. 


A. a. SCHOONMAKER COMPANY 
50 Church St... New York 7, WN. ¥. 


Phone Di aby 9-4350 
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Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGER SETS 
MOTOR GENERATOR SETS oe Gas 3 ph. 60 cy. A.C. Motors 


VOLTAGE AND CYCLES 
ALTERNATORS, ALL FREQUENCIES 3 ph. 25 cy. Motors 
TRANSFORMERS, LARGE STOCK 125 Volts D. C. Motors 
D. C. GENERATORS, ALL VOLTAGES 230 Volts D. C. Motors 
CONTROL EQUIPMENT 550 Volts D. C. Motors 


THE FRED W. KIEMLE CO., 33 N. SUPERIOR ST., TOLEDO 4, OHIO 
Put all idle equipment to work. Send your list for prompt action. WRITE OR WIRE YOUR INQUIRIES 


WANTED 


— 


WANTED 


|—Hydro-Electric Plant 


vol, or 
TRANSFORMERS WANTED HILLMAN LIGHT & POWER CO., 


in operating condition or burnt out. Mail us list 
giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR A Nn 


THE ELECTRIC SERVICE CoO., INC. 


WANTED 
GENERATOR Productive advertising 
also 2 Stage portable units GE. Type’ MPC is an INVESTMENT 
referred. 
THE PIERCE GLASS CO. rather than an EX- 
PORT ALLEGANY, PA. PENDITURE. 


“Searchlight” advertis- 


ers almost invariably 
SEARCHLIGHT 
factory results. 


Opportunity Advertising BE CONVINCED — 


send us your advertise- 


what you want. what you no longer need. Aitieens 
Classified Advertising Division 


Take advantage of it—For Every Business Want 


POWER 


Think SEARCHLIGHT First 330 W. 42nd St., N. Y. 18, NL Y. 
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Boiler Quiz 
ANSWERS 
to questions on page 272 


1—Oswego, N. ¥ 2—Barberton, Ohio. 
3—New Haven, Conn. 4—Muncie, Ind. 
5—Dayton, Ohio. 6—Irvington, N. ¥Y 7— 
Milwaukee, Wis. 8—Chattanooga, Tenn. 
9—Oswego, N. Y. 10—Fitchburg, Mass. 
11—Kalamazoo, Mich. 12—Edge Moor, 
Dela. 13—Erie, Pa. 14—York, Pa. 15— 
Oswego, N. ¥. 16—Jamesville, N. ¥ 17— 
Hamburg, Pa. 18—Allentown, Pa. 19— 
East Boston, Mass. 20 — Framingham, 
Mass. 21—Williamsport, Pa. 22—Kewa- 
nee, Ill. 23—Springfield, Ohio. 24—Bur- 
lington, la. 25—Milwaukee, Wis. 26— 


Waukegan, Ill. 27—Titusville, Pa. 28— 
Erie, Pa. Serene Ky. 30—Sagi- 
naw, 


AND FOR THE PROBLEM 
OF GETTING BOILER VALUES 
The answer is 
J.PARKER THOMPSON CO., Inc. 
507 FIFTH AVENUE, NEW YORK 17, N. Y. 


Phones MURRAY HILL 7-6547-8-9 
CABLE ADDRESS “PARKTOM” NEW YORK 


TURBINE GENERATORS 


2 units—each 150 H.P.—150 ISP Murray 
Turbine units direct connected through 
reduction gears to 125 K.V.A.—240 V 
60. A Westinghouse generator and 3 
K.W. exciter. One turbine is bleeder 
type with 3 LB extraction, other turbine 
noncondensing. 

Switch board with both volt and ampere 
meters cycle meter and 2 simplex volt- 
age regulators. 

For details write 
R. E. PETTIGREW 


Hotel Burlington, Burlington, lowa 


WORLD’S LARGEST INVENTORY 


PARTIAL STOCK LIST 
AS OF FEB. 1, 1948 


60 Cycle—Oil Type Transformers 
Phase 


KVA, 


KVA. PAV. 
(2) 2000 923000 2300 1 
1500 2200 600 3 
1000 2200 220 3 
(3) 667 2300 600 1 
600 440 220 3 
540 680 82 3 
500 13800 480 1 
500 2300 230/460 1 
500 6600 57 1 
333 1000 2300 1 
3) 333 2400 480/240 1 
3 300 2400 240 1 
3 300 2400 120/240 1 
3 300 2400} 120/240 1 
250 480 120/240 1 
(50) 250 2400 / 1 
250 7200 240/480 1 
250 460 178 1 
3 200 13800 240/480 1 
2 200 12000 1 
3 200 4150 
3 200 4000 480/240 1 
200 4000 = 115/230 1 


(3) 200 2400 940/480 1 
200 550 440 1 

200 550 120/240 1 

2) 180 13200 195/290 1 
3) 150 2200 550 1 
3) 165 2400 / 1 
150 2400 110/220 1 

3) 150 2400 /440 1 
3) 150 33000 2300 1 
3) 150 2300 550 1 
3) 150 2300 230/460 1 
125 440 110/220 1 

(9) 195 440 8808/3 
4) 100 33000 1 
3) 100 2200 550 1 
6) 100 2400 230/460 1 
2) 100 2400 660 1 
3) 100 2400 115/230 1 
3) 100 2400 5/2 1 
100 4000 115/230 1 

(2) 100 440 115/230 1 
6 75 220 11 1 
3 15 2300 115/230 1 
5 50 460 115/230 1 
a7 50 2400 115/230 1 
50 440 115/230 1 


872 Smaller stints Large Stock 


25 Cycle and new Air-Cooled Transformers 
Ask for Listings 


Electric Equipment Co., Rochester 1, N. Y. 


Send Us Your Inquiries For 


, Generators, Motor Generator Sets 
—_. "Shipment from our Large Stock—aAll Ratings 


$ Cash for your Surplus Transformers $ 


FOR SALE—STARTERS 
ACROSS THE LINE AUTOMATIC 
For synchronous 2 and 250 H.P. 


Astematio Voltage 
H.P. Vem tor Ring motor 
i—100 H. 250 Velt D.C. 


GUYAN COMPANY 


netic Reversible. Reduced V 


TRANSFORMERS 


heavy 


FOR SALE 


FUEL OIL HEATERS 


4—Whitlock Type R, extra 
with valves and fit- 
tings. 300 sq. ft. 300 PSI shell 
test. 375 PSI oil side test. 
¥," +16 BWG steel tubes. 


BOILERS & GENERATORS SETS 


all accessories installed in 

2—254 H.P. B&W. Type H all accessories 

1—617 H.P. Vogh. a used 


1—Corliss 
nected to 


volts, 1 


1—Corliss Engine, 


connected to 225, 2300 volts, 


orsepower con- 
, 3 phase, 60 cycle. 


1 KVA up to 200 KVA in stock Thoroughly reconditioned. a : 

ARROW TRANSFORMER CO... INC. TAMPA ARMATURE WORKS, R. A. HACKNEY 

1932 E. Westmoreland St., Phila 34, INC. 45 £. Kessler Bivd., indianapolis, ind. 
Phone Ga. 5-0488 P.O. BOX 1318 TAMPA, FLA. Phone Glendale 0932 


POWER PLANT FOR SALE 


FOR SALE 


Horizontal Boilers and steel bullding: Sterling 750 HP ou: Motors with Brakes 
Twe #144 Erie City Economic Horizontal Bollers perheat boilers 215% W.P., coal stokers; 2—1875 
complete with trimmings, 60 hp (25 PSI werking KVA G.E. Curtis ti generators, rpm. HP, 3/60/220/440 dag RPM 
pressure, hand fired used five years—in 3—60-6600 v.; switchboards, HP, 3/60/440/600 
condition. For further details communicate formers, pumps, eyors, 30 ton eo. : 
Good condition. dealers. With Stearns 440V 
00, H. Y. SMITH CO. GLAZER BROS. Anderson, Ind 
828 N. B’way, Miwaukee, Wis. 


FOR 


size 7 Law Level Jet et 
nozzle and ad bellows type expansion joint. 

PRODUCTS CORPORATION 
Oklahoma 


WIRE and CABLE 


BOUGHT AND SOLD 
@ Substantial quantities of new Insulated agen 


wire in all voltages and almost any construct 
now available. 


Send us your inquiries or offerings—Eastgate 4777. 
UNIVERSAL WIRE and CABLE CO. 
2662-2718 Clybourn Ave. Chicage (4, 


FOR SALE 
USED 


Marine Engines and Generators 


DIRECT CONNECTED 
2—G. E. Engines size 9" x 7”, 400 R. P. M. 
25 K. W. 


2—G., E. Generators 125 volt 25 K. W. with 
syn pore converter 


1121 Schofield Building 


cycle 1800 


125 volt direct current and 
controller 


All Equipment ts in good operating condition. 


SPECIAL PRICE $2500.00 
The L. A. WELLS CONSTRUCTION CO. 


Cleveland, Ohio 


FOR SALE 


SURFACE CONDENSER 


Cc. H. condenser—new. 
Capaci! ,000 lb per hour at 2” Abs. 
5° F. water. Tube sq. 
brass tubes gage. 
water—5180 gpm. Tube vel- 

7 tos. One condensate pump—125 

ft. head—motor driven—220v-3ph-80cy. One 
condensate pump—125 ft. 


ocity, 


driven—350 psi-600° F. 


head—turbine 


One duplex two 


stage steam jet air ejector for 350 psi 


steam. 


gages and thermometers 
ment from Wheeler factory. 


Electric Light Department 


Including 


Borough of Schuylkill Haven, Penna. 
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ADVERTISERS’ INDEX 


Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues 


Armstrong Machine Works..........-- 


bestos-Manhattan, Inc. 
Aurora Pump 


Baldwin Locomotive Works...........+ 


Bartlett & Snow Co., C. O.........00% 


Bell & Gossett Co. 


Cities Service Oil 183 


Clarage Fan Co. 


Coppus Engineering Co.... 
Corning Glass Works................ 


Cryer Trap & Valve Co.... 
Carp. ee 


Dampney Co. of America............- 
Darling Valve & Mfg. Co 
ee 


SE 


eee 
American Blower Co............--- 
American Brass 
American Chain & Cable Co......... ae 
American Chimney Corp............- oe 
American District Steam Co........... ° 
American Engineering Co............. e 
American Manganese Steel Div......... 
American Metal Hose Branch......... 
American Pulverizer 
Ames Iron Works 
Anchor Packing Co.........-.. ‘ 
Anderson, V. 
Arkansas Fuel 
Armstrong Cork 


Detroit Stoker Corp... 
Diamond Power Specialty Corp 
Dodge Mfg. Corp.... 


Asbestos, Textile & Packing Div. Ray- 


Dravo Corp. ..... 
Dudgeon, Inc., Richard 
Dunham Co., C. A 
Dutton Co., C. H 


Baldwim-Hlll Co. 208 
Eagle Picher Co....... 
Edge Moor Iron Works, Inc 
Edward Valves, 
Electric Machinery Mfg. Co 
Electric Storage Battery Co 
Elgin Softener Corp..... eneee 
Elliott Co. ... 


Bartlett Hayward Div Koppers Co..... 


Beaumont-Birch Co. ....... 176 


Enterprise Engine & Foundry Co......... 
Erie City Iron, Works. . 
Ernst Water Column & Gage Co. ° 


Fairfield Engineering Co 

Fairmont Coal Bureau.............. 
Filtrol Corp. ....... eco 
Foster Engineering Co............ 
Foster Wheeler Corp.. 


Belmont Packing & Rubber Co 
Biddle Co., James 
Black, Sivalls & Bryson Co............ e 
Boller Tube Co. of America........... ee 
Boston Woven Hose & Rubber Co...... 
Brickseal Refractory Co............. ee 
Bridgeport Brass Co. 
British Industries Fair.............. 
Brooke Engineering Co:............. ee 
Bros Boller &. Mfg. Co,,, Wm.......... 
Brown Instrument Oo............ 


Buell Engineering 


Gardner-Denver Co. 
Garlock Packing Co. 
General Coal Co. ... 
General Controls Co. .. 
General Electric Co. (Apparatus Dept) 


Gifford-Wood Co. ....... 
Golden-Anderson Valve Spec. Co 
Goodyear Tire & Rubber Co 
Goulds Pumps, Inc. 
Greene, Tweed & Co...... 
3rd Cover 
Griscom-Russell Co. 
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One of the most efficient and dependable methods 
of handling coal is the Fairfield skip hoist. 


Shown is a 60 cu. ft. skip hoist with a 91 ft. lift, 
elevating the coal to hoppered bottom coal bunkers 
inside the plant. The system has a capacity of 50 
tons per hour. 


At the skip discharge the coal is passed over a 
magnetic belt feeder which removes tramp iron. 
The coal is then distributed to the bunkers by a 
double strand roller flight conveyor. It is then 
weighed as used and delivered to the pulverizers. 


This installation was designed—built—erected by 
Fairfield to meet the specific needs of this plant. 


Fairfield Engineers will gladly do the same kind é 
of a job for you. Why not write us for complete & 
details today. 


Above—lillustrating skip hoist on outside 
wall of power plant. 


Right —Shows skip hoist superstructure 
on roof of power plant. 


care THE FAIRFIELD 


ENGINEERING CO. 
Bullders of Coal and Handling Equipment 
320 CHICAGO AVENUE: MARION, OHIO 
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GRINNELL 
CONSTANT-SUPPORT 
HANGERS 


Provide constant sup- 

_ port to piping subject 
to vertical movement. 
Full safety factor of 
é supported system is al- 
_ ways maintained. 


© Literature on the import- 
ance of flexible pipe supports 
and the method of determin- 
ing supporting forces and 
also material that is helpful 
in calculating hanger loads 
has been recently prepared 
by Grinnell Company and is 
available on request. 


GRINNELL OFFERS A COMPLETE PIPING SERVICE 


PIPING SUPPLIES 


wat GRINNELL COMPANY, INC. 


* Pipe, Valves and Fittings PAUL ‘a 
* Engineered Pipe Hangers SACRAMENTO MILWAUKEE Executive Offices 
* Grinnell-Saunders Diaphragm Valves tone PROVIDENCE 1, RHODE ISLAND 
* Thermolier Unit Heaters 
FRESNO 
* Prefabricated Piping 
* Plumbing and Heating Specialties = — 


* Oil, Water Works and 
Industrial Piping Supplies 
OTHER GRINNELL PRODUCTS 


Automatic Sprinklers and 
Special Hazard Fire Protection Systems 


AMCO Humidification and 
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Sure, Your Local “Swami” can pick a motor 
for you in an instant! But if you want 
motor counsel you can bank on . . . you'll 
consult a reputable motor manufacturer. In 
place of crystal-ball gazing, he'll advise you 
to follow practical and orderly steps in arriv- 
ing at right motor selection, For example... 


@ 


| 


Study Your Motor Characteristics. A-c motors? 
For most jobs they're satisfactory and eco- 
nomical, D-c motors? For wide speed range; 
for fast acceleration or reversal they may 
prove your best bet. Synchronous motors? 
When applicable they give you low-cost p.f. 
correction. You're still undecided? Call in 
your nearby Allis-Chalmers motor expert. 
He'll be glad to help you decide—with rec- 
ommendations backed by 50 years of motor- 


building! 
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First, Study Your Power Supply . . . voltage, 
frequency, number of phases; the p.f. re- 
quired by your utility. Judicious selection 
will help balance your motor capacity .. . 


lower power costs. And check the voltage 
regulation— choose motors with enough 
torque to start and carry the load. Next... 


Study the Driven Machine and surroundings. 
What hp? What starting torque? Will you 
need a horizontal or vertical motor — direct- 
connected, belt-driven or gear-operated ? How 
about surroundings — ambient temperature, 
moisture, corrosion, dust. Each calls for a 
particular type of protection. Now... 


Wise Motor Choice Saves Power; Ups Profit! 


ES, CRYSTAL-BALL GAZING methods 

are out when you're trying to get 
maximum return on your electric motor 
investment, Slip-shod selection usually 
results in over-capacity, high power and 
maintenance bills — the kind of costs 
that in the competitive era of tomorrow 
you won't be able to afford! 

That’s why it pays to know more 
about all types of motors . . . their oper- 
ation . . . limitations . . , maintenance. 
And there, too, is where your Allis- 
Chalmers motor expert can be of real 


help! ALtis-CHALMERS, MILWAUKEE. 
A 2328 


CHALMERS: 


OF 
to Indust: 
THAT 


America G: 


One of the Big 3 in Electric Power Equipment- 
Biggest of All in Range of Industrial Products 
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